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S U M M A R Y 

An e x p l o r a t i o n concept f o r M i s s i s s i p p i V a l l e y t y p e 
Pb-Zn m i n e r a l i z a t i o n i n t h e S o u t h e r n Rocky Mountains between 
B a n f f and A s s i n i b o i n e P a r k s , and Crowsnest P a s s , was b r o u g h t 
t o Riocanex by t h e w r i t e r i n t h e f a l l o f 19 76. A program was 
o r g a n i z e d by Ri o c a n e x and c a r r i e d o u t by t h e w r i t e r i n t h e 
summer o f 19 77. F i e l d work c o n s i s t e d o f g e n e r a l mapping, 
s i l t s a m p l i n g and p r o s p e c t i n g two s e p a r a t e s t r a t i g r a p h i c 
u n i t s , the middl e Cambrian C a t h e d r a l d o l o m i t e f o r m a t i o n , 
and a sequence o f m i d d l e t o upper Devonian c a r b o n a t e s . E i g h t 
c l a i m s (12 7 u n i t s ) were s u b s e q u e n t l y s t a k e d i n the C a t h e d r a l 
Formation a l o n g t h e n o r t h - w e s t s i d e o f t h e Ro y a l Group 
Mountain Range, t o c o v e r two Pb-Zn showings and a s e r i e s o f 
Pb-Zn anomalies w h i c h o c c u r on s t r i k e between them. Two 
c l a i m s (26 u n i t s ) were a l s o s t a k e d i n Devonian c a r b o n a t e 
r o c k s a t t h e head o f Rock Canyon Creek t o c o v e r a f l u o r i t e 
showing and a d j a c e n t f l u o r i t e f l o a t c o n t a i n e d i n t a l u s s l o p e s . 
T h i s r e p o r t d e s c r i b e s and d i s c u s s e s t h e g e n e r a l g e o l o g y , 
g e o c h e m i s t r y , t o p o g r a p h y , a c c e s s i b i l i t y , and m i n e r a l o c c u r 
rences o f t h e a r e a . 
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P A G E 

i 1. INTRODUCTION 
i 
i 
I 

I t has l o n g been r e c o g n i z e d t h a t M i s s i s s i p p i V a l l e y 
t y p e m i n e r a l i z a t i o n o c c u r s i n m i d d l e Cambrian c a r b o n a t e s 
w i t h i n B a n f f and Yoho N a t i o n a l P a r k s , t h e M o n a r c h - K i c k i n g 
Horse Pb-Zn orebody b e i n g an i m p r e s s i v e example (Ney, 1954). 
Two o t h e r nearby o c c u r r e n c e s o f t h e same type are t h e Hawk 
Creek and B a k e r Creek d e p o s i t s . (Henderson 1951, Evans 
e t a l , 1968). A s i g n i f i c a n t , b u t l i t t l e known M i s s i s s i p p i 
V a l l e y t y p e d e p o s i t l i e s i n t h e Upper Devonian P a l l i s e r 
F o r m a t i o n , j u s t on t h e A l b e r t a s i d e o f Mt. Gass, at t h e 
head o f t h e Oldman R i v e r (DWG. G-860 3 ). A good z i n c showing 
o c c u r s i n m i d d l e Devonian r e c r y s t a l l i z e d d o l o m i t e s at Munroe 
Lake, and numerous o i l w e l l s have i n t e r s e c t e d ore grade 
Pb-Zn w i t h i n Devonian c a r b o n a t e r e e f s i n South C e n t r a l A l b e r t a 
( H a i t e s , 1960). 

I t was b e l i e v e d t h a t m i d d l e Cambrian and Devonian 
c a r b o n a t e r o c k s c o n t i n u e d i n t o t h e Rocky Mountains s o u t h 
o f B a n f f and Yoho P a r k s , a l t h o u g h t h e a r e a has n e v e r been 
g e o l o g i c a l l y mapped. I f t h e r o c k s d i d e x i s t t h e r e , i t was 
t h o u g h t t h a t t h e y would l i k e l y c o n t a i n d e p o s i t s o f M i s s i s s i p p i 
V a l l e y - t y p e Pb-Zn, because o f t h e numerous examples, c i t e d 
a b o v e , t h a t have been found i n the s u r r o u n d i n g a r e a . 

A p r o j e c t , p r o p o s e d and then s u p e r v i s e d by t h e w r i t e r , 
was l a u n c h e d by R i o c a n e x i n 19 77 t o i n v e s t i g a t e t h e s e 
p o s s i b i l i t i e s . The work, r e s u l t s and c l a i m s s t a k e d , w i t h i n 
the Area o f I n t e r e s t shown i n DWG. L-652 3 are s u b j e c t t o an 
agreement between the writer (Graf) and R i o c a n e x dated 25 A p r i l 
1977. C e r t a i n a r e a s s u b s e q u e n t l y recommended also remain 
s u b j e c t to the agreement. 

R I Q T I N T Q C A N A D I A N E X P L O R A T I O N L T D . 



The p r o j e c t was d i v i d e d i n t o two s e c t i o n s o r t a r g e t 
a r e a s : one d e a l i n g w i t h middle Cambrian s t r a t i g r a p h y , and 
one d e a l i n g w i t h Devonian s t r a t i g r a p h y . These two groups 
o f r o c k s o u t c r o p i n t o t a l l y s e p a r a t e a r e a s , and are g e o l 
o g i c a l l y u n r e l a t e d , making i t l o g i c a l t o have i n v e s t i g a t e d 
them s e p a r a t e l y . 

G e o l o g i c a l mapping d e l i n e a t e d a t a r g e t a r e a o f 
C a t h e d r a l F o r m a t i o n d o l o m i t e s o u t h o f t h e A s s i n i b o i n e Park 
boundary (DWG. G-8602-1), which was s u b s e q u e n t l y s t r e a m - s i l t 
sampled and p r o s p e c t e d . F o u r Pb-Zn showings and a dozen 
Pb-Zn s i l t - s a m p l e a n omalies were d i s c o v e r e d . 

Devonian rocks,were found by mapping t o , o c c u r i n a b e l t 
a l o n g t h e f l o o r s and e a s t s i d e s o f t h e P a l l i s e r , White and 
B u l l r i v e r v a l l e y s ( F i g u r e 1 ) . T h i s a r e a was p r o s p e c t e d and 
s t r e a m s i l t sampled w i t h o u t f i n d i n g any Pb-Zn m i n e r a l i z a t i o n 
a l t h o u g h an o l d z i n c showing o c c u r s i n t h e b e l t a t Munroe 
Lake. Numerous s i l t samples anomalous i n z i n c o c c u r a l l 
a l o n g t h e b e l t i n a p p r o x i m a t e l y t h e same s t r a t i g r a p h i c 
p o s i t i o n . A f l u o r i t e showing was found n o r t h and on s t r i k e 
from t h e z i n c showing a t Munroe Lake. 

R I O T I N T Q C A N A D I A N E X P L O R A T I O N L T O . 
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TABLE I 

LIST OF MINERAL OCCURRENCES SHOWN ON FIGURE 1 

1. Monarch and K i c k i n g Horse Mines - Zn, Pb, Cu i n C a t h e d r a l 

F o r m a t i o n D o l o m i t e . 

2. B a k e r Creek D e p o s i t - Pb i n C a t h e d r a l F o r m a t i o n D o l o m i t e . 

3. E l d o n D e p o s i t - Pb, Zn, Cu i n Lower Cambrian A r g i l l a c e o u s 
c a l c a r e o u s Rock. 

4. P a i n t P o t s Ochre F i e l d - Pb, Zn i n I r o n Oxide M i n e r a l S p r i n g s 
d r a i n i n g t h e C h a n c e l l o r F o r m a t i o n . 

5. Hawk Creek - Zn, Pb i n C h a n c e l l o r F o r m a t i o n L i m e s t o n e . 

6. C - l Showing - Zn, Pb i n C a t h e d r a l F o r m a t i o n D o l o m i t e . 

7. C-2 Showing - Zn, Pb i n D o l o m i t e F l o a t B o u l d e r s . 

8. SHAG P r o p e r t y - (C-3 Showing) - Zn i n C a t h e d r a l F o r m a t i o n 
D o l o m i t e . 

9. SHAG P r o p e r t y - (C-4 Showing) - Zn, Pb i n C a t h e d r a l F o r m a t i o n 
D o l o m i t e . 

10. Munroe Showing - Zn i n Devonian H a r r o g a t e F o r m a t i o n D o l o m i t e . 

11. 01dman R i v e r - Z n f Pb i n Devonian P a l l i s e r F o r m a t i o n D o l o m i t e . 

12. Deep P u r p l e - F, Ba i n Devonian B u r n a i s F o r m a t i o n Carbonates 
and E v a p o r i t e s . 

13. B u l l R i v e r F l u o r i t e - F, Ba i n Devonian B u r n a i s F o r m a t i o n 
Carbonates and E v a p o r i t e s . 

R I O T I N T Q C A N A D I A N E X P L O R A T I O N L T D . 



2. LOCATION AND ACCESS 

The a r e a o f i n t e r e s t , (DWG. L-6523 ) , i s a b e l t o f t h e 
Rocky Mountains a p p r o x i m a t e l y 125 km (75 mi) l o n g and 20 km 
(12 mi) w i d e , l y i n g i m m e d i a t e l y s o u t h and e a s t o f Mt. A s s i n i b o i n e 
P r o v i n c i a l P a r k . The N. T. S. d i v i s i o n s are t h e west h a l v e s 
o f 82J and 82G. The main a c c e s s roads a r e from t h e town o f C a n a l 
F l a t s , a t t h e s o u t h end o f Columbia L a k e , o r down the Kootenay 
V a l l e y , from t h e Radium - B a n f f highway, a l o n g t h e o l d S e t t l e r s 
r o a d. L o g g i n g roads s u i t a b l e f o r two-wheel d r i v e v e h i c l e s , 
b r a n c h o f f t h e s e main roads and pass t o the heads o f almost a l l 
v a l l e y s (DWG. L-6523). H e l i c o p t e r t r a n s p o r t a t i o n ( J e t R anger), 
i s r e a d i l y a v a i l a b l e t h r o u g h Okanagan H e l i c o p t e r bases a t 
Cranbrook and Golden. 

3. TOPOGRAPHY 

The a r e a i s v e r y mountainous, w i t h e l e v a t i o n s r a n g i n g 
between 4500 f t . and 11,000 f t . m a k i n g t r a v e r s e s d i f f i c u l t 
and t a l u s p r o s p e c t i n g t h e o n l y way t o examine t h e r o c k s i n 
most a r e a s . The v a l l e y bottoms are g e n e r a l l y c o v e r e d w i t h 
a few hundreds o f f e e t o f g l a c i a l d r i f t . Tree c o v e r v a r i e s 
between s p a r s e s c r u b t i m b e r and g r a s s on the p e a k s , t o dense 
mature f o r e s t s i n a few v a l l e y bottoms. G e n e r a l l y t h e 
und e r b r u s h i s s p a r s e t o moderate. 

R I O T I N T Q C A N A D I A N E X P L O R A T I O N L T D . 



P A G E 

4. PREVIOUS WORK 

a ) Much o f th e Rocky Mountains d i r e c t l y s o u t h o f B a n f f Park 
remain g e o l o g i c a l l y unmapped. The o n l y r e l e v a n t p u b l i c a t i o n s 
are G. S. C Paper 5 8-11 and Map 1960-11, F e r n i e west h a l f map 
a r e a , and G. S. C. Paper 54-7 and Map 24-1958, C a n a l F l a t s 
map a r e a , b o t h o f w h i c h p a r t i a l l y c o v e r t h e s o u t h e r n 
e x t r e m i t i e s . To t h e n o r t h , the n e a r e s t mapped a r e a l i e s 
30 km (19 mi) away. A u s e f u l , but s k e t c h y , and p a r t l y out o f 
date d i s c u s s i o n o f t h e g e o l o g y i n t h i s . a r e a was p u b l i s h e d i n 
a 1954, ASPG Guidebook (North) and Henderson, 1954. 

b) S i l v e r S t a n d a r d L t d . , has t r e n c h e d and d r i l l e d a Zn 
showing i n t h e m i d d l e Devonian s e c t i o n a t Munroe Lake. 

c) P l a c e r Development L t d . , has done e x t e n s i v e b u l l d o z e r 
work and d r i l l i n g i n massive magnesite beds o f t h e C a t h e d r a l 
f o r m a t i o n a l o n g t h e e a s t s i d e s o f th e M i t c h e l l and Cro s s R i v e r s . 

d) No o t h e r showings o r m i n e r a l o c c u r r e n c e s have been 
r e p o r t e d i n t h e a r e a . 

5. WORK BY RIOCANEX IN 19 77 

The two and one h a l f months o f summer work was s p l i t 
i n t o two s e p a r a t e p a r t s , t h e f i r s t o f which was an e x p l o r a t i o n 
of middle Cambrian carbonate rocks, and the second a s i m i l a r 
investigation of Devonian carbonates. The area worked was 

R I O T I N T Q C A N A D I A N E X P L O R A T I O N L T D . 
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the c e n t r a l p a r t o f t h e Rocky M o u n t a i n s , between Mount 
A s s i n i b o i n e Park and S u l f u r Creek on t h e l o w e r r e a c h e s o f 
the B u l l R i v e r . The approach used i n b o t h t a r g e t a r e a s , 
was t o f i r s t d e l i n e a t e t h e o u t c r o p areas o f t h e p r o s p e c t i v e 
f o r m a t i o n s , and t h e n i n v e s t i g a t e them w i t h a program o f 
g e o c h e m i c a l s t r e a m s i l t s a m p l i n g and p r o s p e c t i n g . 

The crew c o n s i s t e d o f f o u r p e r s o n s , i n c l u d i n g t h e 
w r i t e r , who was t h e o n l y one w i t h an adequate g e o l o g i c a l 
b a c k g r o u n d t o i n t e r p r e t g e o l o g y and c a r r y o u t t h e mapping. 
Work d u r i n g t h e f i r s t month (June) was conducted from t e n t 
camps u s i n g two t r a i l b i k e s and a f o u r - w h e e l - d r i v e v e h i c l e 
t o c o v e r t h e e a s i l y a c c e s s i b l e s e c t i o n s o f b o t h t a r g e t a r e a s . 
From J u l y 1 s t . t o 1 5 t h , t h e base was moved t o a m o t e l i n t h e 
town o f Invermere, from which t r a n s p o r t a t i o n was by h e l i c o p t e r 
t o t h e remote, i n a c c e s s i b l e p a r t s o f t h e t a r g e t areas s t i l l 
l e f t u n e x p l o r e d . Owing t o t h e s u c c e s s o f t h e p r o j e c t , a 
f u r t h e r 10 days o f h e l i c o p t e r t i m e was a l l o t t e d , and t h e 
base remained i n Invermere u n t i l t h e end o f J u l y . A f u r t h e r 
two weeks o f work was c o n d u c t e d by t h e w r i t e r and h i s w i f e f 

f o l l o w i n g up anomalous areas w i t h p r o s p e c t i n g , w h i l e t h e 
o t h e r two crew members moved on t o a n o t h e r R i o c a n e x p r o j e c t . 
Work was f i n a l l y c o m p l e t e d on August 1 5 t h . 

D u r i n g t h e two and a h a l f month l o n g program, t h e o u t c r o p 
areas o f b o t h t h e m i d d l e Cambrian and Devonian r o c k s were 
r e c o g n i z e d and d e l i n e a t e d on t o p o g r a p h i c maps. A t o t a l o f 
600 g e o c h e m i c a l samples, m a i n l y s t r e a m s i l t s , were c o l l e c t e d , 
257 from m i d d l e Cambrian s t r a t i g r a p h y , 225 from Devonian 
s t r a t i g r a p h y and 9 3 from areas u n d e r l a i n by O r d o v i c i a n r o c k s . 
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A group o f 8 c l a i m s (12 7 u n i t s ) , c a l l e d t h e SHAG p r o p e r t y 
was s t a k e d on m i d d l e Cambrian r o c k s t o c o v e r two Pb-Zn p y r i t e 
showings and a s e r i e s o f s i l t sample anomalies t h a t o c c u r on 
s t r i k e between them. Two c l a i m s (26 u n i t s ) , c a l l e d DEEP 
PURPLE and CANDY, were s t a k e d t o c o v e r a f l u o r i t e showing 
i n Devonian r o c k s a t t h e head o f Rock Canyon Creek, a l o n g 
th e White R i v e r . A week was s p e n t , by the w r i t e r and h i s 
w i f e , s t u d y i n g t h e g e o l o g y around t h e Munroe z i n c showing 
o f S i l v e r S t a n d a r d Mines L t d . , t o d e t e r m i n e whether c l a i m s 
s h o u l d be s t a k e d on open ground t o t h e n o r t h . Approximate 
c o s t s f o r t h e e n t i r e p r o j e c t i n 19 77 were $74,000.00. 

6. RESULTS OF 19 77 FIELD PROGRAMME 

6.1 Mapping 

The most i m p o r t a n t p a r t o f t h e 19 77 work was 
r e c o g n i z i n g t h e m i d d l e Cambrian and Devonian f o r m a t i o n s 
i n t h e f i e l d and d e l i n e a t i n g t h e i r a r e a s o f o u t c r o p on 
t o p o g r a p h i c maps, t h e r e b y o u t l i n i n g a r e a s f o r e x p l o r a t i o n . 
The r e s u l t s o f t h i s mapping are shown on DWG.G-8603 a t 
a s c a l e o f 1:250,000. ( I n p o c k e t ) . 

6.2 G e o c h e m i s t r y 

T w e n t y - f i v e o f t h e 25 7 samples t a k e n from t h e 
m i d d l e Cambrian were anomalous i n Pb,Zn o r b o t h , w h i l e 
f o r t y - t w o samples were anomalous i n Zn from t h e 225 
c o l l e c t e d o v e r Devonian s t r a t i g r a p h y ( D W G S . G-8600,4,G-8601-4) 
Onl y one g e o c h e m i c a l s i l t sample anomaly has t o date 
l e d t o a Pb-Zn showing, though the m a j o r i t y have not 
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y e t been f o l l o w e d up. Three o f t h e f o u r showings were 
found by p r o s p e c t i n g a l o n e , and would n o t have been 
shown up by s t r e a m s i l t g e o c h e m i s t r y . I n t h e w r i t e r ' s 
o p i n i o n , thorough p r o s p e c t i n g i s a f a r b e t t e r t o o l than 
r e l y i n g on g e o c h e m i c a l s i l t samples t o l o c a t e Pb,Zn 
showings i n a r e c o n n a i s s a n c e programme o v e r c a r b o n a t e 
t e r r a i n . On a d e t a i l e d programme, o v e r a p r o p e r t y 
however, g e o c h e m i c a l s o i l s a m p l i n g w i t h a c l o s e sample 
i n t e r v a l would be a more v a l u a b l e t o o l t h a n p r o s p e c t i n g , 
e s p e c i a l l y where o u t c r o p i s poor. 

6.3 Showings 

Four Pb,Zn showings l a b e l l e d C - l , C-2, C-3 and 
C-4 were d i s c o v e r e d i n the m i d d l e Cambrian t a r g e t a r e a 
( C a t h e d r a l Formation) i n 19 77 (DWG. G-860 3 ) . The Shag 
c l a i m s (12 7 u n i t s ) were s t a k e d t o c o v e r t h e C-3 and C-4 
showings as w e l l as a number o f anomalous s i l t sample 
l o c a t i o n s a l o n g s t r i k e between them ( F i g u r e 3 ) . One 
f l u o r i t e showing was found i n the Devonian t a r g e t a r e a 
and s u b s e q u e n t l y s t a k e d as t h e DEEP PURPLE and CANDY 
c l a i m s . The Munroe Lake z i n c showing o f S i l v e r S t a n d a r d 
L t d . , was c a r e f u l l y s t u d i e d , b u t no a d j o i n i n g c l a i m s 
were s t a k e d . 
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6.3.1 C - l Showing 

T h i s showing i s c o n t a i n e d i n a gossanous c r a c k l e 
b r e c c i a t e d , s i l t y , d a r k c o l o u r e d d o l o m i t e w i t h i n t h e 
upper p a r t o f t h e C a t h e d r a l F o r m a t i o n . Where sampled 
t h e m i n e r a l i z a t i o n i s v e r y low grade, w i t h grab samples 
a v e r a g i n g 0.5% Zn and 0.1% Pb (Appendix 1 ) . The 
b r e c c i a t e d gossanous zone i s a p p r o x i m a t e l y 6.1 m 
(20 f t . ) t h i c k , and can be t r a c e d a l o n g s t r i k e , by 
f o l l o w i n g p i e c e s o f g o e t h i t e f l o a t , f o r at l e a s t 
1.6 km (1 m i l e ) , t o where a s o i l sample, h i g h l y 
anomalous i n z i n c and l e a d , was t a k e n . S p h a l e r i t e 
and g a l e n a are o n l y r a r e l y s e e n , and o c c u r as 
d i s s e m i n a t i o n s i n w h i t e s p a r r y d o l o m i t e f r a c t u r e -
f i l l i n g s . I t i s n o t known i f any w e l l m i n e r a l i z e d 
s e c t i o n s e x i s t anywhere a l o n g t h e gossanous zone, 
as o u t c r o p i s poor and f r e s h r o c k uncommon. 

6.3.2 C-2 Showing 

T h i s showing c o n s i s t s o f numerous h y d r o z i n c i t e 
c o a t e d b o u l d e r s and r o c k s (5% o f t h e t o t a l number o f 
p i e c e s ) o c c u r r i n g i n a 30 m (100 f t . ) l o n g road c u t 
i n a g r a v e l d e p o s i t . A t no o t h e r p o i n t a l o n g t h i s 
r o a d , were any o t h e r h y d r o z i n c i t e c o a t e d p i e c e s found. 
As y e t t h e s o u r c e o f t h e m i n e r a l i z a t i o n a t t h e C-2 
showing, i s unknown, but i t most p r o b a b l y l i e s w i t h i n 
the magnesite c l a i m group ( F i g u r e 2) worked by P l a c e r 
development. The most common m i n e r a l i z e d r o c k s c o n t a i n 
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white hydrozincite coatings with no apparent sphalerite 
inside, i n d i c a t i n g the source of zinc to be elsewhere 
though l o c a l . Two f i s t sized pieces of almost s o l i d 
s u l f i d e s were found, one of which shows well developed 
botryoidal textures of sphalerite and marcasite. A 
large 10 kg boulder was found that contained 80% 
of 5 cm (2 in) long b r e c c i a fragments of many 
l i t h o l o g i e s , cemented by 10% fine-grained, non-sparry 
grey dolomite, and 10% fine-grained p y r i t e and 
sphalerite. This b r e c c i a resembles that of a trash 
zone i n a karst cavern and, coupled with the sample 
which shows textures of botryoidal sphalerite, makes 
the occurrence very, i n t e r e s t i n g and important. 

6.3.3 C-3 Showing 

This showing i s covered by the SHAG claims (Figure 3). 
The mineralization occurs i n a very steep c l i f f face 
above a long talus slope, and consists of a series of 
sphalerite-bearing, v e r t i c a l , solution breccia channels 
and fracture zones, about 15 cm (6 ins.) wide, spaced 
randomly across a width of 9 m (30 f t ) . Most of the 
mineralization was found i n the t a l u s , as i t was too 
steep to prospect very much of the c l i f f . At least 3 
types of s p h a l e r i t e , reddish-orange, black and honey 
coloured, were found cementing breccia fragments i n 
t y p i c a l M i s s i s s i p p i Valley fashion i n the talus. Only 
the reddish orange variety has been traced to outcrop, 
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L o c a t i o n o f C l and C2 showings and M a g n e s i t e C l a i m s o p t i o n e d by 
P l a c e r Development Corp. 

FIGURE 2 
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• Non-Anomalous Geochem Samples 
^ M i n e r a l Occurrences 

X Anomalous Geochem Samples 

FIGURE 3 Location of Showings and Geochemical 
Anomalies on the Shag Claims 



where i t occurs i n the v e r t i c a l solution channels 
described above. Five grab samples from the talus 
assayed between 5% and 27% zinc, with no lead.(Appendix 1). 

6.3.4 C-4 Showing 

This showing also i s covered by the SHAG claims 
(Figure 3). The mineralization occurs i n a creek bed, 
and i n miniature c l i f f s along each side. Mineralization 
was observed across a maximum s t r a t i g r a p h i c thickness of 
1.2 m (4 ft.) but i s concentrated i n a much narrower zone 
about 0.3 m (1 ft.) thick. Sphalerite i s the most 
common sulphide, with both reddish and honey coloured 
v a r i e t i e s occurring. Lesser amounts of galena and p y r i t e 
are usually present. White sparry dolomite i s present 
in minor amounts. Assay values varying between 4% to 
40% zinc, and .45% to 9% lead with 0.15 oz/ton s i l v e r 
have been obtained from grab samples (Appendix 1). 
A zone approximately 0.3 m (1 ft.) thick that contains 
at l e a s t 60% sphalerite and a few percent galena, 
occurs on the west side of the creek. This zone i s 
h o r i z o n t a l , and conformable to bedding. It i s not 
certain whether the mineralization i s a replacement of 
limestone, or a matrix i n a b r e c c i a zone, as the 
mineralized pieces show textures supporting both pos
s i b i l i t i e s . I t i s l i k e l y that the two processes occurred 
in conjunction with each other. 

6.3.5 DEEP PURPLE FLUORITE SHOWING 

This showing (Figure 4) occurs i n Devonian 
carbonate-evaporite rocks and consists mainly of a 
deposit of purple and white f l u o r i t e i n boulders, some 
larg e r than*3 m ( 1 f t . ) across, scattered along a 
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bulldozer road over a distance of approximately 60 m 
(200 f t . ) . Assay values from 5 grab samples gave results 
as high as 32% flu o r i n e and 7.7% barium, with lesser 
amounts of strontium and lead. (Appendix I ) . Similar 
boulders have been found scattered along other bulldozer 
roads up to 0.4 km (1300 ft . ) away, and probably come from 
separate sources because of t h e i r random locations with 
respect to each other. Numerous small pieces of rusty 
oxidized f l o a t containing minor purple f l u o r i t e , occur 
along many bulldozer roads, and i n one place were traced 
to outcrop. There i s a l o t of fine-grained p y r i t e i n 
these rocks, and many h i l l s i d e s are rusty coloured 
because of iron oxides i n the s o i l . 

6.3.6 Munroe Showing 

This showing i s covered by claims belonging to 
S i l v e r Standard Mines Ltd. (Figure 4 ). The deposit 
occurs i n a r e c r y s t a l l i z e d dolomite breccia? within 
the middle Devonian Harrogate Formation. The dolomite 
breccia? unit i s at le a s t 6.1m (20 ft.) thick on the 
property and contains numerous i r r e g u l a r blobs and wisps 
of white sparry dolomite generally about 1.3 cm (0.5 in.) 
across, i n a matrix of subhedral to euhedral grains of 
dolomite approximately 1 mm across. Subhedral to 
euhedral disseminated grains of l i g h t yellow coloured 
sphalerite occur within the dolomite matrix i n places. 
Grades are low, with a chip sample across 2.1 m(7 ft.) 
assaying s l i g h t l y l e s s than 2% Zn and no Pb.(Appendix I ) . 
A 92 m (300 ft.) long trench has exposed patchy, but 
generally continuous mineralization for i t s f u l l length. 
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FIGURE 4 L o c a t i o n o f Showing and Geochemical 
A n o m a l i e s on the Deep P u r p l e , Candy 

and Monroe C l a i m s 
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6.4 Claims Staked 

Based on the discovery i n the C-3 and C-4 showings 
of lead/zinc mineralisation the claims SHAG 1-8 (12 7 units) 
were staked and recorded (by contractor) 15 August 19 77. 

The occurrence of purple f l u o r i t e in apparently r i c h 
concentrations prompted the staking and recording of the 
DEEP PURPLE claim (18 units) on 2 8 July 19 77 and l a t e r 
on 13 October 19 77 of the contiguous CANDY claim (8 u n i t s ) . 

A l l claims are held by Riocanex and are subject to 
the agreement with the writer. 

7. GEOLOGY 

7.1 Major S t r u c t u r a l Subdivisions 

The Rocky Mountain geological and physiographical 
province can be divided into a number of d i s t i n c t and 
generally p a r a l l e l subprovinces, which are: 

1. F o o t h i l l s subprovince. 
2. Front Ranges subprovince. 
3. Main Ranges subprovince. 
4. Western Ranges subprovince. 

The Main Ranges subprovince can be further divided 
into c l e a r l y defined eastern and western sectors. (Figure 5) 

The four major subprovinces stretch continuously i n a 
broad b e l t from Mt. Robson i n Jasper Park, to the Albert 
River. South of the Albert River, the eastern sector of 
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ROCKY MOUNTAIN SUBPROVINCES 

Thrust Fault 

Facies Boundary 

(Zone of many, minor 
discontinuous faults ) 

Park Boundaries 

FIGURE 5 Rocky Mountain Sub-provinces. 
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t h e Main Ranges s u b p r o v i n c e d i s a p p e a r s , w h i l e a l l t h e o t h e r s 
c o n t i n u e towards t h e I n t e r n a t i o n a l Boundary. 

Each, s u b p r o v i n c e c o n t a i n s i t s own d i s t i n g u i s h i n g 
f e a t u r e s o f t o p o g r a p h y , s t r u c t u r a l s t y l e and s t r a t i g r a p h y . 
M ajor f a u l t s o r f a u l t zones s e p a r a t e one s u b p r o v i n c e from 
a n o t h e r . F u r t h e r d i s c u s s i o n w i l l be c o n f i n e d t o t h e F r o n t 
and Main Ranges s u b p r o v i n c e s , because t h e summer's work 
o f 19 77 was c o n t a i n e d s o l e l y w i t h i n them. 

The F r o n t Ranges s u b p r o v i n c e c o m p r i s e s a s e r i e s o f 
s u b p a r a l l e l , w e s t - d i p p i n g t h r u s t b l o c k s t h a t l i e between 
the F o o t h i l l s and t h e Main Ranges. The e a s t e r n margin 
i s marked by t h e M c C o n n e l l f a u l t , a l o n g which P a l e o z o i c 
beds have been t h r u s t e a s t w a r d o v e r M e s o z o i c f o r m a t i o n s . 
The w e s t e r n margin o f t h e s u b p r o v i n c e i s t h e C a s t l e 
Mountain t h r u s t f a u l t and i t s s o u t h e r n e x t e n s i o n s . 

South o f B a n f f P a r k , t h e e a s t e r n p a r t o f t h e F r o n t 
Ranges i s d o m i n a n t l y Devonian and M i s s i s s i p p i a n c a r b o n a t e s , 
w i t h a segment o f Cambrian t o S i l u r i a n c a r b o n a t e s and 
s h a l e s i n t h e west. The c o n t a c t between t h e two b e l t s o f 
r o c k s l i e s a l o n g t h e P a l l i s e r , White and B u l l R i v e r s . 
The l a c k o f Devonian and M i s s i s s i p p i a n r o c k s a l o n g t h e 
w e s t e r n s i d e o f t h e F r o n t Ranges, i s undoubtedly an 
e r o s i o n a l r a t h e r t h a n a n o n - d e p o s i t i o n a l f e a t u r e , as 
e v i d e n c e d by t h e e x i s t e n c e o f t h e s e r o c k s even f a r t h e r west 
i n a number o f f a u l t and f o l d s t r u c t u r e s w i t h i n t h e Main 
and Western Ranges. S t r u c t u r e s w i t h i n t h e Devonian and 
M i s s i s s i p p i a n c a r b o n a t e r o c k s are d o m i n a n t l y t h r u s t b l o c k s 
and b r o a d f o l d s . I n c o n t r a s t t h e l e s s competent 
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M i s s i s s i p p i a n r o c k s f u r t h e r e a s t , as w e l l as t h o s e o f 
Cambrian t o S i l u r i a n ages i n t h e west, are g e n e r a l l y 
deformed i n t o e x t r e m e l y t i g h t k i n k s and f o l d s w i t h 
numerous a s s o c i a t e d m inor f a u l t s . South o f l a t i t u d e 
50° 30' N, t h e s t r u c t u r e o f t h e e n t i r e s u b p r o v i n c e becomes 
q u i t e complex. 

The Main Ranges s u b p r o v i n c e i s a b e l t o f r e l a t i v e l y 
u n d i s t u r b e d r o c k s l y i n g a l o n g t h e c o n t i n e n t a l d i v i d e from 
Mt. Robson s o u t h t o t h e A l b e r t R i v e r . I t i s bounded on 
the e a s t by t h e C a s t l e M ountain t h r u s t f a u l t , and on t h e 
west by t h e C h a n c e l l o r f a u l t . I t comprises an e a s t e r n 
s e c t o r o f d o m i n a n t l y m i d d l e Cambrian massive c a r b o n a t e 
u n i t s , and a w e s t e r n s e c t o r o f l e s s massive f a c i e s -
e q u i v a l e n t s h a l e s . The l i t h o l o g i c a l d i f f e r e n c e s between 
t h e two s e c t o r s i s due t o a s p e c t a c u l a r f a c i e s change, 
a c r o s s which a p p r o x i m a t e l y 2440 m (8000 f t . ) o f c a r b o n a t e s , 
c o m p r i s i n g a l l o f m i d d l e Cambrian t i m e , g i v e way t o s h a l e 
e q u i v a l e n t s . Both s e c t o r s c o n t a i n b r o a d open f o l d s , and 
are s e p a r a t e d by a narrow complex zone o f t h r u s t i n g and 
t i g h t f o l d i n g t h a t l i e s a l o n g t h e s h a l e s i d e o f t h e f a c i e s 
boundary. F o l d i n g i s much more p r e v a l e n t i n t h e w e s t e r n 
s e c t o r t h a n i n t h e e a s t e r n one. S m a l l s c a l e n ormal f a u l t s 
are common i n t h e c a r b o n a t e r o c k s , w h i l e t h e s h a l e 
e q u i v a l e n t s are i n t e n s e l y s h e a r e d . 

Due t o a number o f f a c t o r s i n c l u d i n g s o u t h e r l y p l u n g e , 
l o s s o f the mi d d l e Cambrian massive c a r b o n a t e s a c r o s s f a c i e s 
changes and p o s s i b l e major f a u l t s , t he e a s t e r n s e c t o r o f 
t h e main ranges does n o t e x t e n d s o u t h o f t h e A l b e r t R i v e r . 
The w e s t e r n s e c t o r o f t h e main ranges g r a d u a l l y narrows 
u n t i l i t i s f i n a l l y t r u n c a t e d a t F e r n i e between c o n v e r g i n g 
s t r u c t u r e s o f t h e Western and F r o n t ranges s u b p r o v i n c e s . 
South o f t h e A l b e r t R i v e r i t c o n t a i n s m a i n l y s h a l e s and 
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and t h i n l i m e s t o n e s o f Upper Cambrian t o l o w e r O r d o v i c i a n 
age. 

7.2 G e o l o g i c a l and D e p o s i t i o n a l H i s t o r y 

The a r e a l i e s n e a r t h e w e s t e r n edge o f t h e c r a t o n i c 
boundary. D u r i n g H e l i k i a n t i m e , o v e r 9450 m (31,000 f t . ) 
o f s e d i m e n t s , known as t h e P u r c e l l System, were accumulated 
i n a s l o w l y s u b s i d i n g a u l a c o g e n t h a t d e v e l o p e d a l o n g t h i s 
c r a t o n i c margin. S e d i m e n t a t i o n began w i t h deeper w a t e r 
t u r b i d i t e s , a r g i l l i t e s and q u a r t z i t e s , g r a d u a l l y b e i n g 
succeeded by s h a l l o w w a t e r e l a s t i c s , and f i n a l l y much t h i n 
bedded c a r b o n a t e . The P u r c e l l s y s t e m i s made up o f two 
s e r i e s , a l o w e r on w h i c h c o n t a i n s deep w a t e r e l a s t i c s and 
i s more commonly i n t r u d e d by d i o r i t i c s i l l s and d i k e s . 
The upper s e r i e s formed i n s h a l l o w e r w a t e r , and c o n t a i n s 
many d o l o m i t i c c a r b o n a t e s , and t h e e x t e n s i v e a n d e s i t i c 
P u r c e l l l a v a . R e g i o n a l l y t h e two s e r i e s are t i m e e q u i v a l e n t . 

An u n c o n f o r m i t y , due t o t h e E a s t Kootenay Orogeny 
(800 my), removed g r e a t t h i c k n e s s e s o f P u r c e l l r o c k s from 
most o f t h e a r e a . O v e r l y i n g t h i s u n c o n f o r m i t y i s a t h i c k 
s u c c e s s i o n o f H a d r y n i a n c o n g l o m e r a t e s , q u a r t z i t e s and 
s l a t e s known as t h e Windermere System. In a d r y n i a n t i m e , 
the a r e a p r e s e n t l y s o u t h o f l a t i t u d e 50° was an emergent 
l a n d mass known as M o n t a n i a , and c o n t a i n e d u p l i f t e d P u r c e l l 
s t r a t a . E r o s i o n o f t h e s e beds p r o v i d e d a s o u r c e f o r t h e 
Windermere r o c k s , w h i c h formed as huge submarine fans on t h e 
down thrown (no r t h ) s i d e s o f l a r g e e a s t - w e s t t r e n d i n g 
b l o c k f a u l t s . A c c o r d i n g l y , t h e Windermere r o c k s t h i n 
n o r t h w a r d away from t h e submarine f a u l t - f o r m e d s c a r p s . 
Windermere d e p o s i t i o n began w i t h t h e E a s t Kootenay Orogeny, 
and c o n t i n u e d u n t i l Cambrian t i m e . 
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F u r t h e r t e c t o n i c d i s t u r b a n c e s e v i d e n c e d by a n o t h e r 
major u n c o n f o r m i t y , mark t h e b e g i n n i n g o f t h e Cambrian e r a . 
A new l a n d mass c a l l e d t h e Windermere h i g h , formed i n t h e 
p r e s e n t l o c a t i o n o f t h e Rocky Mountain T r e n c h , at 
l a t i t u d e 50° 30' N, and shed c l a s t i c r o c k s b o t h e a s t and 
west d u r i n g an e a r l y Cambrian t r a n s g r e s s i o n ( F i g u r e 6 ) . 
M o n t a n i a became more e x t e n s i v e a t t h i s t i m e , r e s u l t i n g 
i n much e a r l y Cambrian c o a r s e c l a s t i c d e p o s i t i o n , m a i n l y 
a l o n g i t s w e s t e r n margins ( F i g u r e 7 ) . Coarse sand 
d e p o s i t i o n gave way t o a phase o f f i n e r g r a i n e d and more 
c a l c a r e o u s s e d i m e n t a t i o n b e f o r e t h e c l o s e o f e a r l y Cambrian 
t i m e and f i n a l l y t o massive c a r b o n a t e d e p o s i t i o n d u r i n g 
t h e m i d d l e Cambrian ( T a b l e 2 ) . A p a r t from t h e s e two 
e r o d i n g h i g h l a n d s , t h e most i m p o r t a n t Cambrian g e o l o g i c a l 
c o n t r o l was t h e development o f a major n o r t h w e s t - s o u t h e a s t 
t r e n d i n g f a c i e s f r o n t , which began i n e a r l y m i d d l e 
Cambrian t i m e , and p e r s i s t e d w i t h a few l a t e r a l t r a n s l a t i o n s 
u n t i l l o w e r O r d o v i c i a n t i m e (Cook, 19 72). T h i s boundary 
alm o s t c o n t i n u o u s l y s e p a r a t e d massive c a r b o n a t e s on t h e 
e a s t f r o m f i n e g r a i n e d s h a l e s on t h e w e s t , w h i l e o v e r 
3660 m (12,000 f t . ) o f sediment was accumulated ( F i g u r e 7 ) . 

F o r m a t i o n s o f m i d d l e t o Upper O r d o v i c i a n and S i l u r i a n 
ages are n o t w i d e s p r e a d i n t h e a r e a and i t i s d i f f i c u l t 
t o d e v e l o p a c l e a r g e o l o g i c a l p i c t u r e o f t h i s t i m e p e r i o d . 
I t i s c h a r a c t e r i z e d by t h e p r e s e n c e o f numerous d i s c o n -
f o r m i t i e s and u n c o n f o r m i t i e s w i t h i n 915 m (3000 f t . ) o f s h e l f 
c l a s t i c and c a r b o n a t e r o c k s . F a c i e s f r o n t s have been 
i n f e r r e d t o s e p a r a t e c a r b o n a t e s ,from e l a s t i c s a l o n g 
b o u n d a r i e s i n a l m o s t t h e same p o s i t i o n as -those o f 
Cambrian t i m e . ( N o r f o r d , 1967.) 
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FIGURE 6 S t r a t i g r a p h i c r e c o n s t r u c t i o n o f t h e Cambrian o f t h e C o r d i l l e r a 
( f r o m N o r t h , 1964) 



A major u n c o n f o r m i t y marks t h e base o f t h e Devonian 
s u c c e s s i o n t h r o u g h o u t b o t h t h e s o u t h e r n and n o r t h e r n Rocky 
M o u n t a i n s . I n t h e s o u t h e r n R o c k i e s , Devonian r o c k s r e s t 
on many d i f f e r e n t f o r m a t i o n s , w h i c h v a r y i n age from 
S i l u r i a n t o pr e - C a m b r i a n . An a n g u l a r u n c o n f o r m i t y i s o n l y 
o b v i o u s i n a few e x p o s u r e s , showing t h a t the e r o s i o n s u r f a c e 
must have been o f low r e l i e f , and o n l y b r o a d l y f o l d e d , i f 
a t a l l . The Devonian r o c k s have n o t been w e l l s t u d i e d i n 
th e a r e a , and t h e r e f o r e t h e f a c i e s b o u n d a r i e s and o t h e r 
a s p e c t s o f t h e i r d e p o s i t i o n a l b a s i n s are unknown. The 
i s l a n d o f M o n t a n i a was f i n a l l y submerged i n m i d d l e 
Devonian t i m e . 

The b a s a l Devonian i s o f t e n marked by a t h i n sequence 
o f red-bed r o c k s . T h e i r i i t h o l o g i e s v a r y from p l a c e t o 
p l a c e , b u t are g e n e r a l l y r e d d i s h c o n g l o m e r a t e s , q u a r t z i t e s , 
o r s h a l e s o v e r l a i n by sandy d o l o m i t e beds. V e s i c u l a r 
v o l c a n i c r o c k s o c c u r l o c a l l y . 

O v e r l y i n g t h e b a s a l u n i t i s a m i d d l e Devonian sequence 
o f c a r b o n a t e s , t h e l o w e r p»art o f wh i c h c o n t a i n s e x t e n s i v e 
d e p o s i t s o f pure p r i m a r y bedded gypsum up t o 275 m (900 f t . ) 
t h i c k . H i g h l y f o s s i l i f e r o u s r e e f a l ? c a r b o n a t e s , s h a l e s 
and s a n d s t o n e s o f upper Devonian age c o n f o r m a b l y o v e r l y 
t h e m i d d l e Devonian r o c k s . The r e e f a l ? f a c i e s can be 
c o r r e l a t e d i n age w i t h t h o s e o f t h e Leduc o i l f i e l d i n 
A l b e r t a . ( F i g u r e 8 ) . M a s s i v e , c l i f f f o r m i n g , f o s s i l i f e r o u s 
c a r b o n a t e s , t o t a l l i n g o v e r 1373 m (4500 f t . ) t h i c k comprise t h e 
rem a i n d e r o f t h e Devonian, as w e l l as t h e M i s s i s s i p p i s t r a t a . 
These mas=ive, c a r b o n a t e bank-formed r o c k s are t o t a l l y 
d i s t i n c t from any o t h e r s w i t h i n t h e s o u t h e r n R o c k i e s , e x c e p t 
p erhaps t h o s e massive c a r b o n a t e f o r m a t i o n s o f m i d d l e 
Cambrian age. 
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FIGURE 7 M i d d l e Cambrian L i t h o f a c i e s , I s o p a c h , 
and M i n e r a l O c c u r r e n c e Map 

( a f t e r Van Hess, 1964) 
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Younger, M e s o z o i c r o c k s were p r o b a b l y d e p o s i t e d a c r o s s 
most o f t h e s o u t h e r n R o c k i e s , b u t have now been er o d e d . 
Of t h o s e s t i l l p r e s e r v e d i n t h e E l k and F l a t h e a d r i v e r 
a r e a s , most are s h a l e s , c o a r s e e l a s t i c s , and beds o f c o a l . 
S e d i m e n t a t i o n was f i n a l l y t e r m i n a t e d i n E a r l y J u r a s s i c 
t i m e by t h e Laramide orogeny. S i n c e t h e n , t h e r e has been 
a s i g n i f i c a n t amount o f t e n s i o n a l b l o c k f a u l t i n g , r e s u l t i n g 
i n n o r t h - s o u t h - t r e n d i n g graben and h a l f graben s t r u c t u r e s , 
such as t h e Rocky Mountain T r e n c h , the F l a t h e a d V a l l e y , 
and t h e Upper Kootenay V a l l e y . As i n t r u s i v e i g n eous r o c k s , 
t h e r e are a number o f s y e n i t i c q u a r t z monzonite p l u t o n s 
o f C r e t a c e o u s age i n the a r e a , as w e l l as numerous 
a s s o c i a t e d d i o r i t i c d i k e s . A f i e l d o f k i m b e r l i t i c d i a t r e m e s 
p r e s e n t l y o f unknown age has r e c e n t l y been d i s c o v e r e d , 
and a t l e a s t one g r a n i t i c i n t r u s i o n o f pre-Cambrian age 
i s known. 

7.3 Lower and M i d d l e Cambrian Geology 

7.3.1 S t r a t i g r a p h y 

The s t r a t i g r a p h i c s e c t i o n (Table 2)shown below i s 
r e p r e s e n t a t i v e o f t h e l o w e r and m i d d l e Cambrian r o c k s 
w h i c h o u t c r o p e x t e n s i v e l y i n B a n f f P a r k . Not a l l o f 
t h e s e u n i t s are r e c o g n i z a b l e i n t h e a r e a i n v e s t i g a t e d 
between A s s i n i b o i n e Park and t h e P a l l i s e r R i v e r . 
(DWG G-8602-1). 

7.3.2 Gog Group 

T h i s u n i t , t h e o l d e s t o f t h e A l b e r t R i v e r map a r e a , 
was e a s i l y r e c o g n i z e d as i t i s t h e o n l y q u a r t z i t e found 
h e r e i n t h e e n t i r e Cambrian sequence. I t was o b s e r v e d 
o n l y a l o n g t h e l o w e r reaches o f A s s i n i b o i n e and n o r t h 
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EASTERN FACIES WESTERN FACIES 
CC S 
1 1 
o 

1 SURVEY PEAK FM. 
1 (Ailken £ Norfofd, 
I 1967) 
i 

j Top not exposed; S00 feet; pale green sbates with silly beds at base, limestone nodules toward top. 
McKAY GRP. (Evans, 1933; Ailken &Norford, 1967) 

Top not exposed; few hundred feet of greenish grey, soft, calcareous slates; at least one thick bedded limestone unit. 
! 
i 

Ml STAY A FM. (Creggs, 1962; Aitken&Greggs, | 1957) 

500 feet; thin-bedded, grey ' weathering limestone with brown weathering, dolomite partings. 

| BISON CREEK FM. ! (Greggs. 1962; j Aitkenfi Creggs, ! 1957) 

400 feet; brown and grey shale with rusty weathering limestone interbeds. * 

t_> e; 
u 
CL. 
CU 

! LYELL FM. 1 (Walcotf, 1920; ' Aitken &Greggs, 1957) 

1G0O feat; thick-bedded limestone and dolomite. 0TTERTA1L FM. (Allan, 1911) 1,500-2,000 feet; thick-bedded limestone. Beds are laminated grey and brown. 350 feet shale and dolomite at base. 
SULLIVAN FM. (Walcott, 1920; Aitken& Gregg S, 1967) 

U 300 feet; shale U slate SULLIVAN FM. (Walcott, 1920; Aitken& Gregg S, 1967) 
M 700 feet; limestone and dolomite 

upper CHANCELLOR 3,300-4,500 
M interbedded slate and limestone 

L 500 fe-t; shale v/ith minor limestone, silty at base. feet r- L Slate with silty beds at basa 

i WATERFOWL FM. (Greggs, 1952; Aitfcen & Creggs, 1967) 

500-7GO feet; thick-bedded dolomite, some limestone. middle CHANCELLOR about 2,000 feet; southern part: slates and orange-weathering dolomite at base, overlain by cleaved argillaceous limestone. Northern part: alternating 50-100 foot units of thin-bedded grey limestone and rusty slate. 

1 
i 

ARCTOMYS FM. (Walcott, 1920; Aitfcen & Greggs. 1957) 

2Q0-5C0 feet; varicoloured, shale, siltstone. and dolomite. Purple bads near base. T •—1 
Ci 
>-i 

about 2,000 feet; southern part: slates and orange-weathering dolomite at base, overlain by cleaved argillaceous limestone. Northern part: alternating 50-100 foot units of thin-bedded grey limestone and rusty slate. 

PIKA FM. (D̂ iss, 1939) 
800 f-2ct; limestone and dolomite, largely !laggy limsstone with stialy partings. z~ 

lower 
CHANCELLOR 
• 

about 3,500 fc=t; irregularly interbedded grey, argillaceous limestone, brown and greenish 
| 
i 

ELCOfJ FM. (WjlccH. 1903; Rasatti. 1951; Aitken & Greggs, 1957) 

1.2C0-1.5G0 feel; massive dolomite 
and limestone. 

CHA
NCE

LLO
R bro*n sha!&, and thin-beddad brown argillaceous dolomite. 

. i 

• i i 

(Wa'cotL 1908; j Rasetti, 1951; Ailken & Greggs, 1967) 

<50-?..=.ft Irrf, jrec.-.:3h, siliceous. . ! argillaceous shal;s, and Ihin-bedded limestone. 
i 
i 

1 

-1 CAYHbDRAL FM. (Wafcott, 1903) 
£001,500 feet; masilve uoloriil'a and limestone. 

t 

MOUNT WHYTE FM. 
(ifCMUJU, I JuS; Deiss, 1939; Rasetti, 1951) 

0-600 feet; alternating greenish 
Si'tj.shales end dark grey lies-stone; some sandstone. 

• 

_ 1 

s i i 

52 i 

LU CC • 
CC CO ' 
Q- S • 

GCG GRP. (De.'ss. 1910; Okulitch, 1956; Mount joy. 1962) 

2,000-3.000 feet; thick-bedded, clean quartr sandstone with soma shals interbeds. Up lo 20 feet rusty li.T.esione at top (Peyto limestone member) 

GOG GRP. not exposed 
i 

i 

i 

_ 1 

s i i 

52 i 

LU CC • 
CC CO ' 
Q- S • 

MIETTE CRP. (Walcott. 1913; j Motintjay. 1962) 
grey and brown s'a'.e; some pebble conglomerate; minor limestone. 

MIETTE CRP. not exposed 
i 
I 

_ 1 

s i i 

52 i 

LU CC • 
CC CO ' 
Q- S • 

TABLE 2 
T a b l e o f Cambrian F o r m a t i o n s 

(From Cook, 1970) 
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side of Aurora creeks, where i t was composed of approx
imately 120 m (400 f t . ) of massive bedded, pinkish and 
grey, well sorted r e s i s t a n t quartzites. The base was not 
exposed. 

7.3.3 Mount Whyte Formation 

This unit was also e a s i l y recognized, as a recessive 
thin-bedded, shaley unit l y i n g conformably between massive 
Gog Group quartzites below, and massive r e s i s t a n t 
Cathedral Formation carbonates above. As with the Gog 
Group, i t outcrops only along Assiniboine and Aurora 
v a l l e y s , but does extend to the head of Aurora Creek, 
and forms the base of both valley walls. Large blocks 
of Mt. Whyte shales occur as f l o a t along the M i t c h e l l 
r i v e r , though here no outcrop was observed. Where 
observed, i t i s a sequence of well cleaved, non-carbonaceous 
greenish, t h i n bedded, buff weathering shales, approx
imately 90 m (300 f t . ) thick. Intersections of two 
cleavage sets form conspicuous and c h a r a c t e r i s t i c diamond 
shaped patterns on weathered surfaces. 

7.3.4 Cathedral Formation 

North of Aurora creek, i t i s composed of approximately 
370 m (1200 f t . ) of massive dolomite, resting between the 
Mount Whyte Formation below, and a t r i l o b i t e - b e a r i n g 
dark grey, rusty weathering, t h i n bedded s i l t s t o n e unit 
above. 

The Cathedral Formation d e f i n i t e l y underlies the 
e n t i r e map area, while the southward continuity of the 
other formations i s uncertain. The rocks mapped north of 
Mt. B r u s s i l o f , also d e f i n i t e l y include the Stephen, 
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Eldon and Pika formations, while those mapped as 
Cathedral Formation further south may, i n f a c t , consist 
of only that unit. In other words, the Stephen, Eldon 
and Pika Formations may be discontinuous to the south 
e i t h e r because of non-deposition, a facies change to 
shales, or l a t e r Cambrian erosion. Almost c e r t a i n l y 
the Stephen and Pika Formations disappear south of 
Mt. B r u s s i l o f . If the Eldon continues southward, i t i s 
not distinguishable from the Cathedral Formation. Almost 
everywhere i t outcrops, the formation has been intensely 
altered to coarsely c r y s t a l l i n e magnesite and vuggy, 
r e c r y s t a l l i z e d , dolomite zebra rock. Magnesite i s most 
prevalent i n the northern part of the target area, 
where i t forms massive beds over 61 m (200 f t . ) thick 
along the M i t c h e l l River, Assiniboine Creek and the 
western slopes of Mt. B r u s s i l o f . Reserves here are 
many m i l l i o n s of tons of 90+% magnesite. Common 
accessories are well-formed pyrite c r y s t a l s and patches 
of t a l c . Much coarsely c r y s t a l l i n e material, e i t h e r 
magnesite or dolomite, occurs pervasively along the 
Cross, Albert and P a l l i s e r Rivers. Bluish-gray, coarsely 
c r y s t a l l i n e , vuggy, well banded zebra rock can be found 
almost anywhere the Cathedral Formation outcrops. 
Generally i t i s peripheral to the coarsely c r y s t a l l i n e 
magnesite, and i s probably a product of the same process 
which had not been taken to completion. Massive beds of 
non-vuggy, h o r i z o n t a l l y well-banded zebra rock, well over 
30 m (100 f t . ) thick, outcrop for at le a s t 3.3 km (2 miles) 
along the lower reaches of Queen Mary Creek. Numerous 
unmineralized breccias, both chemical and mechanical, 
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that are l i k e l y the re s u l t of the same al t e r a t i o n process, 
have been found on the Shag claims, and along the Cross 
River and Queen Mary Creek. Only i n the v i c i n i t y of 
the C-l and C-3 showings were unaltered Cathedral Form
ation carbonate rocks found. I t i s the writer's opinion 
that the ent i r e Cathedral Formation was intensely 
dolomitized, at some time a f t e r deposition and even a f t e r 
l i t h i f i c a t i o n , r e s u l t i n g i n the formation of magnesite, 
zebra rock, coarsely c r y s t a l l i n e dolomite, and both 
chemical and mechanical breccias. 

South of Aurora creek the position of the upper 
boundary of the Cathedral Formation i s uncertain, as the 
overlying t r i l o b i t e - b e a r i n g shale unit becomes unrecog
nizable. As i t was not possible to distinguish the 
Cathedral Formation from the s i m i l a r but overlying Eldon 
Formation, without the intervening Stephen shale being 
present and v i s i b l e , a l l three were mapped together as 
one unit. 

Massive^ cavernous, middle Cambrian carbonate beds up 
to 600 m (2000 f t . ) thick, at le a s t p a r t l y belonging to 
the Cathedral Formation, continue south across the Cross 
and Albert r i v e r s , and f i n a l l y disappear beneath upper 
Cambrian to Ordovician McKay Group shales on the south 
side of the P a l l i s e r River. These carbonates are bounded 
on the west by a facies front that runs down the M i t c h e l l 
and Cross Rivers, through M i l l e r s Pass, and along the 
east side of the lower Albert River. The eastern outcrop 
l i m i t of these massive carbonates i s a blanket of over
l y i n g McKay Group shales that outcrop approximately along 
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a l i n e extending from the head of the Cross r i v e r , to 
the mouth of Queen Mary Creek. The caverns r e f l e c t areas 
of intense r e c r y s t a l l i z a t i o n , to coarse magnesite or 
dolomite, that are now less r e s i s t a n t to weathering than 
the adjacent less altered rock. 

7.3.5 Stephen Formation 

This unit was t e n t a t i v e l y recognized i n cirques 
along the south side of Eon mountain, and i n f l o a t along 
the upper part of Assiniboine Creek. I t i s composed of 
approximately 15 m (50 f t . ) of t h i n bedded, recessive, 
blackish-grey coloured t r i l o b i t e containing, rusty 
weathering s i l t s t o n e s . They break with a concoidal 
fracture. These beds were not recognized south of 
Aurora Creek and, i f they e x i s t , were mapped together 
with the Cathedral and Eldon Formations into one unit. 

7.3.6 Eldon Formation 

This formation i s so l i t h o l o g i c a l l y s i m i l a r to the 
Cathedral Formation, even i n the extent of i t s a l t e r a t i o n , 
e s p e c i a l l y to zebra rock, and r e c r y s t a l l i z e d dolomite, 
that i t was not possible to separate the two at the scale 
of the summer's work, except i n places where the i n t e r 
vening Stephen shale i s present. On Eon mountain, the 
Eldon consists of approximately 215 m (700 ft.) of 
massive bedded, r e c r y s t a l l i z e d dolomite and zebra rock. 
I t may not e x i s t south of Assiniboine Creek. 

7.3.7 Pika Formation 
The boundary between t h i a u n i t and the underlying 

Eldon formation was also not obvious, south of Eon Mountain 
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so i t was mapped t o g e t h e r w i t h C a t h e d r a l , Stephen and 
E l d o n f o r m a t i o n s , i n t o one l a r g e u n i t . I t i s n o t 
b e l i e v e d t o e x i s t s o u t h o f A s s i n i b o i n e c r e e k . 

7.3.8 Arctomys F o r m a t i o n 

T h i s i s an e x c e l l e n t , r e d c o l o u r e d , marker h o r i z o n 
t h a t d e f i n e s t h e t o p o f t h e s i n g l e map u n i t t h a t encompasses 
the C a t h e d r a l , a n d p o s s i b l y Stephen,Eldon and P i k a f o r m a t i o n s 
I t can e a s i l y be t r a c e d s o u t h from Mount A s s i n i b o i n e , 
where i t forms a prominent r e d band 305 m (1000 f t . ) 
below t h e t o p o f t h e mountain, t o M i l l e r s P a s s . I t 
g r a d u a l l y t h i n s and l o s e s i t s c o l o u r southwards, so t h a t 
i f i t e x i s t s s o u t h o f M i l l e r s P a s s , i s n o t d i s t i n g u i s h a b l e 
from t h e o v e r l y i n g s h a l e s o f t h e McKay Group. Where 
o b s e r v e d , i t c o n s i s t s o f l e s s t h a n 15 m (80 f t . ) o f 
p u r p l e and p i n k i s h c o l o u r e d , mudcracked s h a l e s . The 
s h a l l o w w a t e r and emergent o x i d i z i n g environment under 
w h i c h t h i s u n i t formed, c o u l d a l s o have caused t h e extreme 
a l t e r a t i o n ( d o l o m i t i z a t i o n ) o f t h e u n d e r l y i n g C a t h e d r a l 
F o r m a t i o n . 

7.3.9 C h a n c e l l o r F o r m a t i o n 

The C h a n c e l l o r F o r m a t i o n o u t c r o p s on t h e west s i d e 
o f a f a c i e s l i n e t h a t runs a l o n g t h e M i t c h e l l , C r o s s and 
l o w e r A l b e r t R i v e r s , and c o n t a i n s l a t e r a l e q u i v a l e n t s o f 
a l l e a s t e r n m i d d l e Cambrian f o r m a t i o n s , Mount Whyte t o 
Arctomys i n c l u s i v e (DWG G-8602-1 and T a b l e 2).Everywhere 
i t i s an i n t e r b e d d e d sequence o f s h a l e s and t h i n grey 
c o l o u r e d l i m e s t o n e s o v e r 1000 m (3000 f t . ) t h i c k . 
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7.3.10 McKay Group 

The McKay Group represents the western and southern 
shale facies equivalents, of a series of Upper Cambrian 
to lower Ordovician carbonate units, that outcrop i n 
Banff Park, and as f a r south as Mt. Alcantara. It i s 
l i t h o l o g i c a l l y s i m i l a r to the underlying Chancellor 
Formation, and consists of between 185 m (600 ft.) and 
10 70 m (3500 ft. ) of interbedded shales and th i n 
limestones. These rocks are found on the tops of a l l 
mountains south of the head of the Cross r i v e r , and west 
of the P a l l i s e r , White and B u l l r i v e r s . They are 
p a r t i c u l a r l y extensive on Mount Soderholm along the upper 
Albert r i v e r , and i n the Royal Group. The carbonate 
facies equivalents form prominent cappings on the tops 
of a l l mountains from Mt. Alcantara, to at least as far 
north as Mt. Assiniboine. 

7.3.11 Structural Geology 

The area underlain by lower and middle Cambrian can be 
divided into four l i t h o l o g i c a l parts, each having i t s 
own s t r u c t u r a l c h a r a c t e r i s t i c s . These parts are underlain 
respectively by the massive carbonates, a narrow zone 
along the facies front, the shale f a c i e s , and the McKay 
Group. 

The structure of the massive carbonates that l i e 
east of the facies boundary i s very simple. In a 
t o t a l sense, these rocks e s s e n t i a l l y form a f l a t - l y i n g 
panel that regio n a l l y dips to the south and east at 
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a p p r o x i m a t e l y 18.9 m/km (100 f e e t / m i ) , and i s t h o u g h t 
t o be a t h r u s t s h e e t . A few d i s c o n t i n u o u s b u t open f o l d s 
were o b s e r v e d i n t h e upper A l b e r t , C r o s s and A l c a n t a r a 
v a l l e y s , and a s e r i e s o f n o r t h - s o u t h s t r i k i n g normal 
f a u l t s , a l l e a s t s i d e up, w i t h d i s p l a c e m e n t s i n t h e 

* o r d e r o f a few hundred f e e t , o c c u r a l o n g t h e upper 
A l b e r t r i v e r . 

I n c o n t r a s t , t h e r o c k s a l o n g t h e f a c i e s boundary 
are e x t r e m e l y f o l d e d and f a u l t e d . Beds are l o c a l l y 
o v e r t u r n e d and minor t h r u s t f a u l t s appear t o be p r e s e n t . 
An a n t i c l i n a l s t r u c t u r e o c c u r s a l l a l o n g t h i s zone. 
The s h a l e f a c i e s f a r t h e r west a l s o shows more p r o 
nounced f o l d i n g t h a n t h e c a r b o n a t e s , and c o n t a i n s a 
number o f l a r g e , c o n t i n u o u s , and s t e e p s i d e d a n t i c l i n e s 
and s y n c l i n e s . These r o c k s are a l s o h i g h l y c l e a v e d . 

The McKay Group r o c k s , e s p e c i a l l y a l o n g t h e Upper 
C r o s s and A l b e r t r i v e r s , and i n t h e R o y a l Group are 
h i g h l y deformed i n t o a v a s t number o f t i g h t l y compressed 
k i n k s and f o l d s , and d i p s t e e p l y t o t h e s o u t h e a s t . 
U n d e r l y i n g massive c a r b o n a t e u n i t s appear r e l a t i v e l y 
u n d i s t u r b e d , though t h e y may s h a l e o u t , r a t h e r t h a n 
c o n t i n u e f o r any d i s t a n c e u n d e r n e a t h , and c o u l d be 
j u s t as e x t r e m e l y f o l d e d . 

The f o l d i n g and h i g h c l e a v a g e o f t h e s h a l e f a c i e s 
r o c k s r e s u l t e d from t h e i r b e i n g pushed a g a i n s t t h e p a n e l 
o f m a s s i v e , u n y i e l d i n g c a r b o n a t e s d u r i n g t h e Laramide 
Orogeny. I t i s u n d e r s t a n d a b l e t h a t t h e most extreme 

R I O T I N T Q C A N A D I A N E X P L O R A T I O N L T D . 



deformation was focussed i n the facies-change zone along 
the leading edge of the carbonates. 

7.4 Devonian Geology 

The s t r a t i g r a p h i c section shown below (Table 3) i s 
taken from rocks i n the extreme southern part of the project 
area, along the B u l l r i v e r . Although the beds have not 
been adequately investigated, i t i s thought that t h i s 
section can be applied, without much v a r i a t i o n , anywhere 
along the b e l t , which runs at least 100 km (61 mi) north. 
Most of the Devonian rocks outcrop i n a narrow b e l t that 
runs along the fl o o r s and east sides of the P a l l i s e r , White 
and B u l l r i v e r v a l l e y s . They presumably once covered the 
entire southern Rockies, but have been eroded since the 
Laramide orogeny. Remnants are s t i l l preserved i n a few 
synclines farther west and i n a number of f a u l t blocks which 
form a b e l t along the east side of the Rocky Mountain 
Trench between Radium and White Swan Lake. Most of the area 
between the remaining b e l t s of Devonian rocks, i s dominantly 
underlain by McKay Group shales and upper Ordovician to 
lower S i l u r i a n Beaverfoot Formation massive carbonates. 
Minor amounts of middle Ordovician shales and shelf quartzites 
are found l o c a l l y . 

7.4.1 Stratigraphy 

The s t r a t i g r a p h i c succession i s shown i n Table 3. 

7.4.2 McKay Group 

These rocks consist of thin-bedded shales and 
limestones of upper Cambrian to lower Ordovician age. 
They form a major part of the Rocky Mountains west of 
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Mississippian Exshaw formation Black shale; black limestone 

Upper 
Devonian 

Palliser formation Lower (main) member: massive 
mottled grey limestone; nodular 
grey limestone. Upper member 
thin bedded argillaceous l ime
stone, mostly nodular 

Alexo formation Sandstone and sandy limestone; 
argillaceous limestone 

Upper 
Devonian 
(cont'd) 

Fairholme 
group 

Lower part: fine-grained black and 
grey limestone, stromatolitic and 
coralline in part; dolomite. Upper 
part: shale and limestone 

Middle 
Devonian 

Harrogate 
formation 

Fine-grained, black limestone, shaly 
limestone; shale 

Middle Dev
onian or 
earlier 

Burnais formation Gypsum, dolomite, limestone 

Middle Dev
onian or 
earlier and(?) 
Upper Dev
onian 

"Basal Devonian 
unit" 

Dolomite, sandy dolomite,-dolomitic 
sandstone, shale; quartzite, con
glomerate 

Unconformity 

Upper 
Crdovlcian 
Lower and (?) 
Middle 
Silurian 

Beaverfoot-Brisco 
formation 

Dolomite, limestone; conglomerate 
and sandstone locally at base, thin 
graptolitle shale near top 

Disconformity? 

Middle or 
Upper 
Ordovician 

Wonah formation Quartzite, sandstone 

Unconformity? 

Lower aad(?) 
Middle 
Ordovician 

Glenogle formation Shale, siltstone, limestone 

Upper 
Cambrian 
and Lower 
Ordovician 

McKay group Limestone, shale; intraformatlonal 
limestone-conglomerate 

TABLE 3: TABLE OF FORMATIONS 
Upper Cambrian to Lower Mississippian 

, r i N T O C A N A O I A N E X P L O R A T I O N L T O . 



the B u l l and White r i v e r s , and thin northwards to 
approximately 600 m (2000 ft.) at the P a l l i s e r River. 
(DWGS G-8600-1, G-8601-1) . 

7.4.3 Beaverfoot Formation 

The Ordovician to S i l u r i a n Beaverfoot Formation 
consists of up to 550 m (1800 ft.) of massive carbonate 
beds. I t also occurs west of the B u l l and White r i v e r s , 
but outcrops much less extensively than the McKay rocks. 
I t rests unconformably on McKay Group rocks throughout 
most of i t s outcrop area. Loc a l l y middle Ordovician 
shales and quartzites intervene, and are also uncon
formably ove r l a i n by Beaverfoot carbonates. 

7.4.4 Basal Devonian Unit 

At the base of every complete section of Devonian 
rocks examined, there occurred a section of reddish 
s i l t s t o n e s , quartzites and conglomerates less than 90 m 
(300 f t . ) thick known as the basal Devonian unit. The 
dominant rock type i s quartzites, but feldspathic con
glomerates, s i l t y dolomites and shales are common, with 
volcanics (basalt?) occurring l o c a l l y . The main 
c h a r a c t e r i s t i c of t h i s unit i s i t s rusty or reddish colour, 
that occurs everywhere, despite the wide variation i n 
l i t h o l o g i e s . A t the base of t h i s unit there i s a very 
important break, that i s well known throughout the en t i r e 
Rocky Mountains as the sub-Devonian unconformity. The 
basal Devonian unit l i e s on the Ordovician-Silurian 
Beaverfoot Formation everywhere north of Quinn Creek, but 
the unconformity cuts rapidly downward to the south, so 
that only 33 km (20 mi) distant, at the mouth of Iron 
Creek, the same Devonian beds rest on Pre-Cambrian rocks. 
A l l of the Devonian rocks investigated during the 
exploration programme, were mapped as one single unit. 
(DWG. G-8603) 
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7.4.5 Burnais Formation 

This group of middle Devonian rocks consists of 
varying thicknesses of dolomite, limestone and gypsum 
beds. In the Lussier v a l l e y t h e i r t o t a l thickness i s 
approximately 214 m (700 f t ) . Gypsum i s very widespread 
within the formation and occurs i n almost every outcrop. 
Where i t i s absent a strange, streaky appearing bre c c i a 
i s found, that may have formed as the gypsum beds were 
dissolved. The gypsum thins dramatically southeastward 
from the Windermere area, where i t i s over 300 m (1000 f t . ) 
thick, to the upper White and B u l l r i v e r areas, where i t 
i s less than 30 m (100 f t . ) thick. Gypsum outcrops are 
rare, however i t s presence can usually be i n f e r r e d from 
sink holes, travertine and the presence of Recent con
glomerates that are cemented Pleistocene gravels. Ground 
water has derived the cement by leaching gypsum beds, and 
then p r e c i p i t a t e d i t i n porous gravels downslope, to form 
a very re s i s t a n t conglomerate. 

7.4.6 Harrogate Formation 

This formation generally consists of thin i n t e r -
bedded limestones and shales up to 300 m (1000 ft.) thick. 
In the upper B u l l r i v e r valley, the limestones become 
in part dolomitic and quite massive, and shales are 
uncommon. A r e c r y s t a l l i z e d dolomitic bre c c i a unit with 
i n t e r s t i t i a l s p h a l e r i t e , occurs as a bed south of Munroe 
Lake. On s t r i k e , approximately 7 miles north, a s i m i l a r 
dolomitic b r e c c i a unit outcrops, and has a thickness of 
over a hundred metres. Here i t contains some i n t e r s t i t i a l 
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f l u o r i t e b u t no s p h a l e r i t e . I f b o t h o f t h e s e o c c u r r e n c e s 
are p a r t o f t h e same bed , t h e n t h i s b r e c c i a u n i t i s an 
i m p o r t a n t c o n s t i t u e n t o f t h e H a r r o g a t e F o r m a t i o n . F o s s i l s 
c o l l e c t e d by government g e o l o g i s t s show t h a t t h e H a r r o g a t e 
F o r m a t i o n can be c o r r e l a t e d i n age w i t h t h e P i n e P o i n t 
F o r m a t i o n , a b a c k - r e e f f a c i e s o f t h e P r e s q u i l e Peef 
( F i g u r e 9 ). Both are l a t e m i d d l e Devonian i n age. 

7.4.7 F a i r h o l m e Group and A l e x o F o r m a t i o n 

These upper Devonian r o c k s were n o t i n v e s t i g a t e d i n 
any d e t a i l , so o n l y a l i t t l e can be s a i d about them. 
Where o b s e r v e d , t h e y a r e a sequence c f h i g h l y f o s s i l i f e r o u s , 
l i g h t g r e y , c o a r s e g r a i n e d , m a s s i v e - a p p e a r i n g l i m e s t o n e s 
w i t h minor b l a c k i s h s h a l e s . They o c c u r o n l y a l o n g t h e 
e a s t s i d e o f t h e P a l l i s e r , White and B u l l v a l l e y s i n a 
narrow band a p p r o x i m a t e l y 210 m (700 f t . ) t h i c k . T h e i r 
r e g i o n a l o u t c r o p p a t t e r n i s shown on f i g u r e 10/ taken 
from Z e i g l e r , 1969. The l o c a t i o n o f r e e f s and r e g i o n a l 
r e e f - t r e n d s are shown i n f i g u r e 8. 

7.4.8 P a l l i s e r F o r m a t i o n 

These r o c k s a l s o were n o t i n v e s t i g a t e d t h o r o u g h l y 
and so v e r y l i t t l e can be d i s c u s s e d h e r e . They o u t c r o p 
q u i t e e x t e n s i v e l y a l o n g t h e e a s t s i d e o f t h e White r i v e r 9 

p a r t i c u l a r l y i n t h e v i c i n i t y o f Maiyuk c r e e k , where t h e y 
form the c r e s t o f a b r o a d a n t i c l i n e . They appear as a 
massive c l i f f - f o r m i n g s e t o f l i m e s t o n e beds w e l l o v e r 
300 m (1000 f t . ) t h i c k i n t h e b e l t a l o n g t h e P a l l i s e r , 
White and B u l l v a l l e y s . T h e i r age i s upper Devonian, and 
t h e i r r e g i o n a l d i s t r i b u t i o n and f a c i e s b o u n d a r i e s are 
shown on f i g u r e 10. 
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FIGURE 9 Correlation of the Mineralized Presqu'ile 

Reefs with the Harrogate Formation . 

(Af ter Zeigler, 1969 ) 
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FIGURE 10 Upper Devonion Facies Map Showing 

Locations of Reefs. 

( After Zeigler, 1969) 
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7.4.9 Exshaw Formation 

The Exshaw Formation disconformably o v e r l i e s the 
P a l l i s e r Formation, and contains the Devonian-Mississippian 
boundary. It only outcrops along the extreme eastern side 
of the P a l l i s e r , White and B u l l r i v e r v a l l e y s , and does 
not exceed 20 m (70 ft.) i n thickness. 

7.4.10 St r u c t u r a l Geology 

The area contains a number of major a n t i c l i n e s , 
synclines and thrust f a u l t s , none of which were traced 
very f a r along s t r i k e , but are very continuous. Major 
synclines, containing remnant middle Devonian s t r a t a , 
l i e along the upper Lussier and Quinn creeks respectively. 
One major a n t i c l i n e was traced down the east side of the 
P a l l i s e r and White valleys as far south as Maiyuk creek. 
A major thrust fault,with the hanging wall drag folded 
into a large syncline, occurs along the east side of 
B u l l v a l l e y near Munroe Lake. I t l i k e l y extends north 
to the head of the White River arid south to the mouth 
of Quinn Creek. McKay s t r a t a , which cover most of the 
area, are severly deformed into narrow, t i g h t folds and 
kinks. 
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8. MINERALIZATION 

8.1 Pb-Zn Occurrences Within Cambrian Rocks 

8.1.1 Monarch - Kicking Horse Mines 

A very good discussion of these orebodies has been 
Presented i n an Alberta Society of Petroleum Geologists 
Guidebook (Ney, 1954). These two mines occur on s t r i k e 
with each other, on opposite sides of the Kicking Horse 
v a l l e y , about 1200 m (4000 ft.) apart (Figure n ) . The 
orebodies each extend back from t h e i r v a l l e y walls for 
approximately 750 m (2500 f t . ) . I t appears that the mines 
are actu a l l y the northern and southern remaining extensions 
of a once much larger ore f i e l d , that was at le a s t 
2 750 m (9000 ft. ) long (Figure 12). Total production 
from these deposits was 850,000 tons grading 7% lead, 
10% zinc, 1.2 oz. s i l v e r per ton, with a minor amount 
of copper. 

The general shape of the numerous associated 
orebodies i s that of flattened cigars, with v e r t i c a l cross 
sections varying from 1.8 m (6 ft.) by 6 m (20 ft.) to 
7.5 m (25.ft.) by 12.0 m (40 ft.)and h o r i z o n t a l lengths 
up to 732 m (2 400 f t ) . The orebodies occur i n thin 
envelopes of dolomite, within otherwise t y p i c a l l y thick 
sections of Cathedral Formation limestones, and t h i s 
zone of dolomite a l t e r a t i o n accompanies a l l of the ore-
bodies for t h e i r e n t i r e lengths, often transecting bedding. 
(Figure 13 and 14> . A l l productive orebodies were found 
i n the lower 120 m (400 ft.) of the Cathedral Formation 
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approximately 0. 8 km(0.5 mi) east of the middle Cambrian 
facies boundary. 

8.1.2 Hawk Creek or Albion Deposit 

The geology of t h i s deposit was described in the 
Department of Mines Annual Report for 195 3 (Henderson, 
195 3) . The deposit occurs i n limestone of the Chancellor 
Formation, approximately 3.3 km (2 mi) west of the 
middle Cambrian facies boundary. The ore zone i s an 
i r r e g u l a r , cigar-shaped body about 17 m (55 ft.) wide, 
and a maximum of 5.5 m (18 f t . ) high, that has been 
explored only for 75 m (250 ft.) along s t r i k e (Figure 15). 
Most of the ore zone i s massive fine-grained sphalerite 
which forms 1 mm thick bands along the contact with the 
host limestone. Much of the massive sphalerite i t s e l f 
contains many short pieces of bent and folded ,1 mm thick 
bands of fine grained sphalerite that appear to have 
formed during a phase of soft-sediment deformation, and 
as r i p up c l a s t s . Grades of 46% zinc, 0.45% lead and 
2.1 oz. s i l v e r per ton, across a widths of 1.8 m (6 ft.) 
are common (Figure 15). An estimate of 29,500 tons of 
ore grading 12.5% zinc, with a l i t t l e lead and s i l v e r , 
but no copper, has been given for the deposit, which s t i l l 
remains l a r g e l y unexplored. 

8.1.3 Eldon Deposit 

This occurrence has been very b r i e f l y described i n 
a M.Sc. thesis (Evans, 1965). I t consists of a zone 
several hundred feet long, that contains sphalerite, 
galena, chalcopyrite and minor p y r i t e i n a gangue of 
quartz and s i d e r i t e . Minor amounts of s e r i c i t e occur 
intimately associated with the sulphide minerals. No 
values or estimates of the grades were given, and s i l v e r 
was not mentioned. The host units are lower to middle 
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FIGURE 12 MONARCH AND KICKING HORSE MINES 
LONGITUDINAL PROFILE 

(Taken from Ney 1954) 



Scale In r«t 

FIGURE 13 CROSSECTION OF MONARCH MINE OREBODIES 
SECTION 'A' 

(Taken from Ney 1954) CO 





P A G E . 50 

ALBION GROUP SURF/ICE SHOWINGS 
tlMWK CQZ'CkZ r ItOOTEHAV NATIONAL PAQiC. 

Wi ndarmcm Mining Division 

Wilh Report cTA.MQichmond, 
Assistant Qcsid<mf Lznaln&zr 
/IcJson. 3.C. /9JO, 
/>. C Bureau of Mines 

#00 
* 0 * 

3% 
. — " ta 

i 

FAULT 

*7 ] 

J%)Sfflfj$£Ss£>L CtxtJs safe 

2 - • - - 2 2 - m • 
J 72* — • - • 

rf1 

5H' 

( Y ~ - - I Fcrmaficn 
I 1 

FIGURE 15 ALBION GROUP SURFACE SHOWINGS 

R I O T I N T Q C A N A D I A N E X P L O R A T I O N L T D . 



R I Q T I N T O C A N A D I A N E X P L O R A T I O N L T D . 



P A G E 52 

Cambrian, brown, c a l c a r e o u s and a r g i l l a c e o u s r o c k s , and 
t h e d e p o s i t appears t o be a q u a r t z v e i n s t o c k w o r k , r a t h e r 
t h a n M i s s i s s i p p i v a l l e y - t y p e . 

8.1.4 B a k e r Creek D e p o s i t 

The o n l y d e s c r i p t i o n o f t h i s d e p o s i t i s a l s o by 
Evans i n 1965. The showing o c c u r s i n b l a c k d o l o m i t e 
v e i n e d w i t h w h i t e c r y s t a l l i n e , c o a r s e , g r a i n e d d o l o m i t e . 
The h o s t r o c k s are m i d d l e Cambrian i n age and l i k e l y 
b e l o n g t o t h e C a t h e d r a l F o r m a t i o n . The d o l o m i t i c r o c k s 
i n t h e v i c i n i t y o f t h e B a k e r Creek c l a i m s c l o s e l y resemble 
t h o s e found a s s o c i a t e d w i t h t h e M o n a r c h - K i c k i n g Horse 
Mines. The o n l y s u l p h i d e m i n e r a l o b s e r v e d by Evans was 
g a l e n a , and no g r a d e s , o r i n d i c a t i o n s o f t h e s i z e o f t h e 
d e p o s i t were g i v e n . 

8.1.5 P a i n t P o t s Heavy M i n e r a l S p r i n g s and Ochre F i e l d 

T h i s o c c u r r e n c e does n o t c o n t a i n any l e a d o r z i n c 
s u l p h i d e s , and i s i n c l u d e d h e r e o n l y because i t i s 
b e l i e v e d by t h e w r i t e r t o be t h e s u r f a c e e x p r e s s i o n o f an 
orebody a t depth n e a r b y . The a r e a c o v e r e d by a c t i v e 
and e x t i n c t s p r i n g s , as w e l l as t h e i r o n o x i d e d e p o s i t s 
(ochre f i e l d s ) t h a t t h e y have formed, i s a t l e a s t 2 ha 
(5 a c r e s ) . The l i m o n i t e d e p o s i t s are, i n p l a c e s , w e l l o v e r 
6.1 m (20 f t . ) t h i c k , and are a t l e a s t 2 m (6 f t . ) t h i c k 
o v e r t h e e n t i r e 2 ha (5 a c r e s ) t h a t t h e y c o v e r . 

The a r e a was mined i n the e a r l y days f o r i t s o c h r e 
d e p o s i t s , w h i c h were used a t t h a t t i m e as a p a i n t base. 
P r e s e n t l y , t h e y are i n a N a t i o n a l P a r k , and o n l y a p a s s i n g 
c u r i o u s i t y f o r t o u r i s t s . A r e c e n t g e o c h e m i c a l s t u d y 
made on the o c c u r r e n c e , showed t h a t b o t h t h e s p r i n g w a t e r s 
and t h e i r i r o n o x i d e p r e c i p i t a t e s were v e r y s t r o n g l y 
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anomalous i n lead and zinc. (Van Everdingen, 19 70). 

The area i s located less than 0.4 km (0.25 mi) to 
the shale side of the middle Cambrian facies boundary, 
between the Monarch mine, 30 km (18 mi) north, and the 
Hawk Creek deposit 10 km (6 mi) south. Owing to i t s 
l o c a t i o n along the facies boundary, between two large 
facies associated deposits, and the fact that an extensive 
deposit of iron with associated lead and zinc has been 
pr e c i p i t a t e d , leads the writer to believe that a 
s i g n i f i c a n t M i s s i s s i p p i Valley type orebody exist s here 
at depth, or up-slope. 

8.1.6 C-3 Showing, Shag Claim 

This i s a new occurrence which was found by pros
pecting i n 19 77. It i s located within Cathedral 
Formation carbonates, on the south side of the Albert 
River, across from the mouth of the creek draining M i l l e r s 
Pass (Figure 3 ) . The mineralization occurs at the base 
of a very steep c l i f f over 275 m (900 ft.) high, below 
which a long talus slope extends another 214 m (700 ft.) 
to the Albert River. Most of the mineralization was 
found i n the t a l u s , as most of the c l i f f face was too 
steep to prospect. A mineralized zone was observed 
however, in outcrop at the base of the c l i f f . I t consists 
of a series of v e r t i c a l solution tubes containing reddish-
orange sp h a l e r i t e , each approximately 15 cm (6 in) wide, 
and spaced at approximately 1 m (3 ft.) i n t e r v a l s across 
a t o t a l width of 9 m (30 f t . ) The average grade in these 
narrow mineralized solution zones would be about 5% zinc, 
with no lead. The rock between these zones i s unaffected 
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by solution and barren of sulphides. A number of 
mineralized grab samples were c o l l e c t e d from the t a l u s , 
and gave assays ranging from 5% zinc to 2 7% zinc, with 
an average value of 10% and no lead (Appendix i ) . Black, 
reddish-orange and honey-coloured sphalerites are found 
in samples c o l l e c t e d from the t a l u s , but only the reddish-
orange variety has been located i n place on the c l i f f . 
Samples containing the other v a r i e t i e s of sphalerite 
generally have higher zinc values, as the b r e c c i a t i o n 
and mineralization i s usually much stronger. Most of 
the mineralization i s fracture f i l l i n g , but sphalerite 
rims b r e c c i a fragments up to 2.5 cm (1 in) across. White 
sparry dolomite also commonly occurs with the sphalerite, 
f i l l i n g fractures and cementing small breccia fragments. 
Many of these b r e c c i a fragments have been strongly replaced 
by p y r i t e , which i s only v i s i b l e when the specimens are 
highly polished. 

Approximately 60 m (200 ft.) west, at the same 
elevation, a set of similar,but pyrite containing, v e r t i c a l 
solution features occur, over a width of 9 m (30 f t . ) . 
No sphalerite was observed, but may occur i n small amounts 
and assays are necessary. Also, a one metre-wide rusty 
streak was observed to run down a c l i f f face and onto 
the talus below, i n one place, approximately 150 m (500 ft.) 
east and 60 m (200 f t . ) above the zone of observed 
sphalerite mineralization. This location was only 
observed from a helicopter, and no surface prospecting 
has been done on i t . 

In the v i c i n i t y of the sphalerite mineralization the 
host rock i s a dolomite, while only 30 m (100 f t . ) west 
i t i s a limestone. This showing occurs less than 350 m 
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(1000 f t . ) on the c a r b o n a t e s i d e o f t h e m i d d l e Cambrian 
f a c i e s boundary and has t y p i c a l M i s s i s s i p p i V a l l e y t y p e 
c h a r a c t e r i s t i c s . 

8.1.7 C-4 Showing, Shag C l a i m 

T h i s a l s o i s a new showing t h a t was found by p r o s 
p e c t i n g i n 19 77. I t o c c u r s i n t h e bottom o f t h e f i r s t 
c r e e k f l o w i n g n o r t h i n t o t h e A l b e r t R i v e r e a s t o f t h e 
C-3 showing, a p p r o x i m a t e l y 5 km (3 mi) upstream from 
i t s mouth ( F i g u r e 3 and DWG. G-8603).The m i n e r a l i z a t i o n o c c u r s 
on b o t h s i d e s o f t h e creek a c r o s s a d i s t a n c e o f about 
8.0 m (25 f t . ) and ext e n d s upstream f o r a t l e a s t 10 m 
(30 f t . ) . M i n e r a l i z a t i o n was o b s e r v e d a c r o s s a maximum 
s t r a t i g r a p h i c t h i c k n e s s o f 1.2 m (4 f t . ) b u t i s con
c e n t r a t e d m a i n l y i n a much n a r r o w e r zone about 0.3m 
( 1 f t . ) t h i c k . S p h a l e r i t e i s t h e most common s u l p h i d e 
w i t h b o t h r e d d i s h and h o n e y - c o l o u r e d v a r i e t i e s o c c u r i n g , 
and l e s s e r amounts o f g a l e n a and p y r i t e are u s u a l l y 
p r e s e n t . Assay v a l u e s v a r y i n g between 4% t o 20% z i n c , 
and 0.45% t o 9% l e a d have been o b t a i n e d f r o m grab samples 
(Appendix I ) . A zone a p p r o x i m a t e l y 0.3 m (1 f t . ) t h i c k 
t h a t c o n t a i n s a t l e a s t 50% s p h a l e r i t e and a few p e r c e n t 
g a l e n a , o c c u r s on the west s i d e o f t h e c r e e k . T h i s zone 
i s h o r i z o n t a l and conformable t o b e d d i n g . Much o f t h e 
m i n e r a l i z a t i o n appears t o be replacement r a t h e r t h a n open 
space f i l l i n g , and o n l y minor amounts o f w h i t e s p a r r y 
d o l o m i t e were o b s e r v e d . O u t c r o p i s l i m i t e d t o t h e c r e e k 
bed, making i t d i f f i c u l t t o f u l l y e v a l u a t e t h e showing, 
b u t c l e a r l y more work i s n e c e s s a r y . The h o s t rock i s 
l i m e s t o n e o f t h e C a t h e d r a l F o r m a t i o n , and t h e showing l i e s 
a p p r o x i m a t e l y one m i l e t o t h e e a s t o f t h e m i d d l e Cambrian 
f a c i e s boundary. 
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8.1.8 C - l Showing 

This i s a new showing found i n 19 77, that occurs 
on the east side of Assiniboine Creek approximately 
0.4 km (h mi) south of Lunette Lake (Figure 2, Figure 16 and 
DWG-G-860 3 )• The mineralization occurs i n a dolomitized 
crackle breccia near the top of the Cathedral Formation. 
The breccia zone i s approximately 4.6 m (15 ft.) thick, 
and extends for over 180 m (600 ft.) along s t r i k e , and 
possibly much further. I t consists of a dark blackish 
coloured, r e c r y s t a l l i z e d , r u s t y weathering s i l t y dolomite 
that contains numerous fracture f i l l i n g s and patches of 
white sparry dolomite up to 2.5 cm (1 in) across. 
Rarely these fracture f i l l i n g s contain disseminated 
sphalerite and galena, and assays of grab samples gave 
average values of 0.5% zinc and 0.1% lead (Appendix I ) . 
The sphalerite i s almost never seen i n hand specimens as 
the rocks are strongly oxidized,especially along fractures. 
The rusty surfaces always react s l i g h t l y p o s i t i v e l y when 
the zinc i n d i c a t o r i s sprayed on them, but contain no 
sphal e r i t e i n s i d e , showing that there i s a l o t of down-
slope chemical transportation of zinc here. Numerous 
goethite-limonite c l i n k e r s , up to 0.3 m (1 ft.) across, 
occur a l l along t h i s b r e c c i a zone, i n d i c a t i n g the presence 
of a considerable amount of i r o n . They also occur i n t e r 
mittently for about 1.6 km (1 mi) along s t r i k e to the 
south, where a s o i l sample gave anomalously high lead 
and zinc values. It i s therefore believed by the writer 
that the C - l mineralized zone extends for at lea s t 1.6 km 
(1 mi) along s t r i k e . It i s not known i f the grade 
increases to s i g n i f i c a n t values any where along the zone. 
This showing has many t y p i c a l M i s s i s s i p p i Valley type 
c h a r a c t e r i s t i c s . 
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8.1.9 C-2 Showing 

This showing was found by prospecting i n 19 77 as 
well, and consists of numerous hydrozincite coated rocks 
and boulders that are scattered along a road cut over a 
distance of about 30 m (100 ft.) (Figure 2). Along t h i s 
short section of the road, hydrozincite coats about 5% 
of the boulders. They occur i n a deposit of unconsolidated 
gravel,sand and boulders that could e i t h e r have formed 
as g l a c i a l d r i f t or as a stream or snow-slide deposit. 
No where else along the road for distances over 0.8 km 
(*5 mi) on e i t h e r side of the C-2 showing, do any hydro-
zincite-coated boulders occur. At the C-2 showing 
sphalerite has been found i n minor amounts in a number 
of pieces of blackish, brecciated dolomite. These are 
by f a r the most common type of mineralized rock that occurs. 
One large 9 kg (20 lb) rock was found, that contained 
5 cm ( 2 in) long b r e c c i a fragments of many l i t h o l o g i e s , 
cemented by a matrix of fine-grained non-sparry dolomite, 
and fine grained sphalerite and p y r i t e . The type of 
b r e c c i a and mineralization resembles that of a trash zone 
i n a karst cavern. As well, two f i s t s i z e d pieces of 
s o l i d galena and sphalerite were found on the road 
15 m (50 f t . ) away. Although the gravel i n which the 
boulders occur appears to be g l a c i a l d r i f t , the writer 
believes, on the basis of the large number of mineralized 
boulders i n t h i s section as opposed to the rest of the 
road, and the fact that there are three d i f f e r e n t types 
of mineralization present, that the source i s l o c a l and 
possibly upslope 30 m (100 ft.) or so. S o i l samples 
taken from the road cut, and also from a point 6 m (20 ft.) 
above the cut i n a v a l l e y , gave anomalously high lead 
and zi n c values, showing that the metal enrichment here 
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i s q u i t e p e r v a s i v e . I t i s o f p a r t i c u l a r i n t e r e s t t h a t 
t h e s e s o i l samples are h i g h l y anomalous i n l e a d , as o n l y 
two p i e c e s o f f l o a t i n t h e r o a d c u t were found t o c o n t a i n 
g a l e n a . The l a r g e m i n e r a l i z e d b r e c c i a b o u l d e r has come 
from a s i g n i f i c a n t l y m i n e r a l i z e d zone, as i n d i c a t e d by t h e 
t y p e o f b r e c c i a , and t h e e x t e n t and mode o f i t s m i n e r a l 
i z a t i o n . The o c c u r r e n c e o f b o t r y o i d a l s p h a l e r i t e and 
m a r c a s i t e i n t h e one f i s t - s i z e d s u l p h i d e c o b b l e adds t o 
t h e showing's p o t e n t i a l . The w r i t e r b e l i e v e s t h a t a l l 
t h e m i n e r a l i z e d p i e c e s a t t h e C-2 showing o r i g i n a t e d from 
t h e same p l a c e , and t h a t f u r t h e r e f f o r t s s h o u l d be made 
t o l o c a t e t h e s o u r c e . 

8.2 O c c u r r e n c e s i n Devonian Rocks 
8.2.1 Deep P u r p l e and Candy C l a i m s 

T h i s i s a new showing t h a t was d i s c o v e r e d a t t h e head 
o f Rock Canyon Creek i n 19 77 ( F i g u r e 4 ) . The e n t i r e v a l l e y 
has been b u r n e d by f o r e s t f i r e , and subsequent b u l l d o z e r 
roads t r a v e r s e a l l t h e h i l l s i d e s and many s i d e v a l l e y s . 
Numerous b o u l d e r s o f p u r p l e and w h i t e f l u o r i t e , some l a r g e r 
t h a n 0.3 m (1 f t . ) a c r o s s were found s c a t t e r e d a l o n g one 
b u l l d o z e r r o a d , o v e r a d i s t a n c e o f a p p r o x i m a t e l y 
60 m (200 f t . ) . They were t r a c e d u p s l o p e from t h e b u l l d o z e r 
r o a d f o r a d i s t a n c e o f 90 m (300 f t . ) b u t no o u t c r o p was 
found. Assay v a l u e s from 5 grab samples gave r e s u l t s as 
h i g h as 32% f l u o r i n e and 7.7% b a r i u m , w i t h much l e s s e r 
amounts o f s t r o n t i u m and l e a d (Appendix 1 ) . S i m i l a r 
b o u l d e r s have been found s p a r s e l y s c a t t e r e d i n o t h e r 
b u l l d o z e r roads up t o 0.4 km (k mi) away, and p r o b a b l y 
come from s e p a r a t e s o u r c e s because o f t h e i r random l o c a t i o n s 
w i t h r e s p e c t t o each o t h e r . Numerous s m a l l p i e c e s o f r u s t y 
o x i d i z e d f l o a t , c o n t a i n i n g minor p u r p l e f l u o r i t e , o c c u r a l o n g 
many b u l l d o z e r r o a d s , and i n one 
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p l a c e were t r a c e d t o o u t c r o p . There i s a l o t o f f i n e 
g r a i n e d p y r i t e i n t h e s e r o c k s , and many h i l l s i d e s a r e 
r u s t y c o l o u r e d because o f i r o n o x i d e s i n t h e s o i l . O f t e n 
the p y r i t e i s a s s o c i a t e d w i t h f l u o r i t e so t h e p o t e n t i a l 
a r e a o f f l u o r i t e m i n e r a l i z a t i o n i s a l s o q u i t e w i d e s p r e a d . 
Some samples are s l i g h t l y r a d i o a c t i v e ( 2 - 3 t i m e s 
background) and upon assay a s i n g l e sample was found t o 
c o n t a i n minor amounts o f r a r e e a r t h s , t h o r i u m and 
p o t a s s i u m , b u t no uranium. 

The w r i t e r b e l i e v e s t h e m i n e r a l i z a t i o n t o be a 
s t r a t i f r o m d e p o s i t i n t h e m i d d l e Devonian B u r n a i s (gypsum) 
F o r m a t i o n . On the f l u o r i t e c l a i m s , a s t r a n g e b r e c c i a t e d 
bed o v e r 6.1 m (20 f t . ) t h i c k , c o n t a i n i n g f i n e g r a i n e d 
f l u o r i t e and b a r i t e i s t h o u g h t by t h e w r i t e r t o t a k e t h e 
p l a c e o f t h e u s u a l l y p r e s e n t gypsum beds, a l t h o u g h t h e 
p r e s e n c e o f at l e a s t minor amounts o f gypsum i s i n f e r r e d 
from t h e o c c u r r e n c e o f a r e c e n t conglomerate i n one 
cre e k bottom. 

8.2.2 B u l l R i v e r F l u o r i t e 
T h i s o c c u r r e n c e o f f l u o r i t e was d i s c o v e r e d by t h e 

w r i t e r two y e a r s ago, and i s o n l y mentioned here t o show 
s i m i l a r i t i e s t o t h e Deep P u r p l e c l a i m and g i v e e v i d e n c e 
t h a t b o t h are s t r a t i f o r m d e p o s i t s (DWG G-860 3 ) . 

T h i s f l u o r i t e a l s o i s p u r p l e , v e r y f i n e g r a i n e d , 
a s s o c i a t e d w i t h b a r i t e and s l i g h t l y r a d i o a c t i v e . I t 
o c c u r s at t h e same s t r a t i g r a p h i c h o r i z o n w i t h i n t h e 
Devonian s u c c e s s i o n , i n an i d e n t i c a l s t r a n g e b r e c c i a 
u n i t t o t h a t found a t t h e Deep P u r p l e c l a i m , however t h e two 
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showings are at least 42 km (25 mi) apart. At B u l l River 
the b r e c c i a unit appears to take the place of the gypsum 
beds, as i t also does i n the Deep Purple area. These 
s i m i l a r i t i e s raise p o s s i b i l i t i e s that the 42 km (25 mi) 
long b e l t i n between may contain more and perhaps even 
better f l u o r i t e deposits than those already found. 

8.2.3 Munroe Showing 

This i s a showing found by S i l v e r Standard Mines Ltd. 
i n 1972 (DWG. G-8603 ). They have done a l i m i t e d amount 
of d r i l l i n g i n a probable r e c r y s t a l l i z e d dolomite bre c c i a 
within the middle or upper part of the middle Devonian 
Harrogate Formation. The dolomite breccia? unit i s at 
l e a s t 6.0 m (20 f t . ) thick on the property and contains 
numerous i r r e g u l a r blobs and wisps of white sparry dolomite 
generally about 1.5 cm (H in) across, i n a matrix of 
subhedral to euhedral grains of dolomite approximately 
1 mm across. Subhedral to euhedral disseminated grains 
of l i g h t yellow coloured sphalerite occur within the 
dolomite matrix i n places. Grades are not high, and a 
chip sample across 2.1 m (7 ft.) gave an assay of less 
than 2% zinc, although grab samples containing over 10% 
zinc can be found (Appendix I) . No galena or p y r i t e e x i s t s 
but a minor amount of purple f l u o r i t e has been observed. 
Mineralization i s patchy but continuous along a 92 m 
(300 f t . ) long trench, and some of the best sphalerite i s 
found at the ends. A s i m i l a r r e c r y s t a l l i z e d dolomite 
br e c c i a unit over 60 m (200 ft.) thick occurs on s t r i k e , 
and i n the same s t r a t i g r a p h i c p o s i t i o n , approximately 
11.6 km (7 mi) north, at the head of Rock Canyon Creek 
(Figure 4 ) . Here, the unit contains purple f l u o r i t e , 
but no sphalerite was observed. 
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9. GEOCHEMISTRY 

9.1 Middle Cambrian Stratigraphy 

A t o t a l of 25 7 geochemical samples, mostly stream 
sediments, were taken from middle Cambrian stratigraphy 
during the programme and subsequently analyzed for lead 
and zinc. The pH varied between 6.0 to 7.4, and averaged 
6.5. Regional background values of up to 100 ppm zinc 
and 30 ppm lead were determined by v i s u a l analysis of 
curves obtained by p l o t t i n g cumulative percent versus log 
of metal content (Appendix V). Twenty-three samples were 
anomalous i n zinc, sixteen were anomalous i n lead, and 
thirteen samples were anomalous i n both lead and zinc. 
The locations of these samples are shown i n DWG.GC-8602-2. 
The lead and zinc s i l t sample anomaly near Lunette Lake 
resulted in the discovery of the C - l showing. The other 
anomalies did not have such high values of lead and zinc, 
and were not followed up by prospecting during the summer. 
The C-2, C-3 and C-4 showings were not r e f l e c t e d by stream 
or s i l t sample geochemistry, and were found s o l e l y by 
prospecting. 

The Shag claims, however, which cover the C-3 and 
C-4 showings, contain numerous lead and zinc anomalous 
s i l t samples that should eventually r e s u l t in the discovery 
of more showings on the property (Figure 3) . 

Four s o i l samples were taken, and a l l gave anomalous 
lead and zinc values. Three were taken at the C-2 showing, 
and r e f l e c t e d the mineralization very well, being highly 
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anomalous i n l e a d and z i n c . One s o i l sample, h i g h l y 
anomalous i n l e a d and z i n c , was t a k e n about 1.5 km (1 mi) 
s o u t h o f t h e C - l showing, b u t a t t h e same s t r a t i g r a p h i c 
p o s i t i o n . T h i s i n d i c a t e s t h a t t h e C - l m i n e r a l i z a t i o n may 
e x t e n d f o r a t l e a s t 1.5 km (1 mi) a l o n g s t r i k e . 

The s u c c e s s o f t h e s e few s o i l samples i n r e f l e c t i n g 
m i n e r a l i z a t i o n shows t h a t i t i s an e f f e c t i v e t o o l , and 
s h o u l d be used e x t e n s i v e l y i n f u t u r e work t o e v a l u a t e t h e 
p o t e n t i a l o f t h e anomalous areas a l r e a d y l o c a t e d . 

9.2 Devonian S t r a t i g r a p h y 

A t o t a l o f 225 g e o c h e m i c a l s t r e a m s i l t samples were 
t a k e n o v e r Devonian s t r a t i g r a p h y d u r i n g t h e programme 
and s u b s e q u e n t l y a n a l y z e d f o r l e a d and z i n c . The pH v a l u e s 
v a r i e d between 5.7 and 7.0, and averaged 6.2. R e g i o n a l 
b ackground v a l u e s o f up t o 300 ppm z i n c and 20 ppm l e a d 
were d e t e r m i n e d by v i s u a l a n a l y s i s o f c u r v e s o b t a i n e d by 
p l o t t i n g c u m u l a t i v e p e r c e n t v e r s u s l o g (metal) (Appendix V ) . 
F o r t y - t w o samples were anomalous i n z i n c , e i g h t were 
anomalous i n l e a d , and two were anomalous i n l e a d and z i n c . 
The l o c a t i o n s o f t h e s e samples are shown i n DWGS. GC-86 00-2 
and GC-8601-2. I t i s b e l i e v e d by t h e w r i t e r t h a t a 
t h i n , b l a c k s h a l e u n i t o f l a t e Devonian t o M i s s i s s i p p i a n 
age (Exshaw?) i s r e s p o n s i b l e f o r many o f t h e h i g h z i n c 
v a l u e s o b t a i n e d i n s t r e a m s i l t samples. T h i s , o r a 
s i m i l a r , b l a c k s h a l e u n i t was o b s e r v e d on t h e r i d g e above 
t h e z i n c a n o m a l i e s on t h e L u s s i e r r i v e r , i n t h e a r e a s b o t h 
t o t h e n o r t h and s o u t h o f Maiyuk creek where many z i n c 
a n o m a l i e s occur,(DWG. GC-8600-4) and a l s o a t t h e head o f 
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Boivin Creek, where many anomalous samples were found 
(DWG. GC-8601-4). Extensive follow up work i n these 
areas i s probably not warranted, unless barium anomalies 
are found to coincide i n the shales with the zinc anomalies. 
Analysis for barium i s underway at the time of w r i t i n g 
t h i s report. Results w i l l not be on hand i n time for 
in c l u s i o n here. 

The geology around Maiyuk Creek however, i s poorly 
known, and i t w i l l be recommended that at least a minor 
amount of follow-up work be done there to confirm that 
the shale unit i s i n fact responsible for the zinc 
anomalies . 

The s i g n i f i c a n t z i n c occurrence at Munroe Lake i s 
not expressed very w e l l , i f at a l l , by stream geochemistry. 
The lack of lead i n the deposit makes i t d i f f i c u l t to 
assess the regional geochemical data, as coincident lead 
and zinc anomalies would normally be looked for. However, 
i t seems that samples anomalous i n zinc only may r e f l e c t 
s i g n i f i c a n t mineralization in this b e l t of Devonian 
carbonates. 
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10. CONCLUSIONS 

10.1 Shag Property 

The Shag property i s a promising prospect, because 
of i t s mineralization, anomalous geochemical samples, and 
i t s location within a unit that contains numerous other 
M i s s i s s i p p i valley-type Pb,Zn occurrences. Some of these 
occurrences, such as the Hawk Creek deposit and the 
Monarch-Kicking Horse mines, have s i g n i f i c a n t bodies of 
mineralization and since the Shag property i s on the same 
trend there i s every p o s s i b i l i t y that i t too contains 
mineral deposits of s i g n i f i c a n t dimensions. The mineral
i z a t i o n i n major M i s s i s s i p p i Valley camps, such as Pine 
Point and Cornwallis Island, occurs along trends that can 
be 135 km (80 mi) or more long. The Shag property belongs 
to a s i m i l a r major trend i n the Cathedral Formation, that 
also includes the Hawk Creek and Monarch-Kicking Horse 
deposits, and i s therefore over 120 km (70 mi) long 
(Figure 1). Mineralization at these known l o c a l i t i e s 
on the trend, occurs as cigar shaped orebodies, that are 
almost c e r t a i n l y cavern f i l l i n g s (Figures 11, 12, 13 and 14.) 
Cavern f i l l i n g i s a feature that separates Canada's 
M i s s i s s i p p i Valley-type camps into those that are important 
and those that are subeconomic and adds to the pote n t i a l of 
the Shag property, as known mineralization on the trend i s 
of t h i s type. 

10.2 C - l Showing 

The mineralized b r e c c i a and associated gossan zone 
seen at the C-l showing i s possibly of* s i g n i f i c a n t 
dimensions, as i t appears to be at least 1.6 km (1 mi) long 
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and i n places over 6.0 m (20 ft.) thick. At the C-l 
showing i t s e l f , the assay values are very low. However, 
at any point within the mile long zone i t i s possible 
that higher grade material can be found. If better-grade 
mineralization can be located, then the large dimensions 
of the zone make i t a s i g n i f i c a n t and a t t r a c t i v e occurrence. 
S o i l sampling would be an e f f e c t i v e t o o l to use along t h i s 
gossan zone, as one sample taken along i t during the summer 
contained highly anomalous lead and zinc values.(DWG.8602-4). 

10.3 C-2 Showing 

Both the large number of zinc-containing f l o a t 
boulders in a small l o c a l i z e d area at the C-2 showing, and 
the fact that they show three d i f f e r e n t types of mineral
i z a t i o n , indicate t h e i r source to be l o c a l . The p o s s i b i l i t y 
that g l a c i e r s c a r r i e d a l l of these d i f f e r e n t types of 
mineralized boulders from points unknown, and dropped them 
altogether i n one small area i s too great a coincidence 
f o r the writer to accept. Many of the pieces, however, 
appear to be somewhat rounded,indicating that they have 
been worked by a stream. A small gulley runs down the 
mountain and through the C-2 showing. The mineralized 
pieces could have been c a r r i e d down t h i s gulley from 
somewhere on the ridge between the M i t c h e l l River and 
Assiniboine creek, by e i t h e r stream flow or snowslides, 
thereby becoming rounded. They could also have been 
carried by snowslides from the ridge on the west side of 
the M i t c h e l l r i v e r , to where they were deposited on the 
opposite side of the v a l l e y at the C-2 showing. S o i l 
sampling along l i n e s above and below the showing would 
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be an e f f e c t i v e t o o l i n t r a c i n g t h e m i n e r a l i z a t i o n t o i t s 
s o u r c e , a s s o i l samples t a k e n from t h e r o a d c u t a t t h e 
show i n g were h i g h l y anomalous i n l e a d and z i n c . The 
showing l i e s w i t h i n t h e c l a i m s worked by P l a c e r Development 
( F i g u r e 2) f o r magnesite b u t which are h e l d by a j u n i o r 
company. 

10.4 E x t e n s i o n s o f t h e Monroe Z i n c Showing 

The f l u o r i t e - c o n t a i n i n g b r e c c i a zone a t t h e head 
o f Rock Canyon Creek, j u s t e a s t o f t h e DEEP PURPLE c l a i m 
i s a l m o s t c e r t a i n l y a c o n t i n u a t i o n o f t h e s p h a l e r i t e -
c o n t a i n i n g b r e c c i a zone a t Munroe Lake ( F i g u r e 4 ) . The 
13 km (8 mi) l o n g b e l t between t h e two areas has good 
p o t e n t i a l f o r f u r t h e r z i n c m i n e r a l i z a t i o n , b u t a complete 
c o v e r o f up t o 153 m (500 f t . ) o f g l a c i a l d r i f t e l i m i n a t e s 
t h e p o s s i b i l i t i e s o f i n v e s t i g a t i n g i t by g e o c h e m i s t r y and 
P r o s p e c t i n g . The o n l y p o s s i b l e way t o t e s t t h i s zone 
would seem t o be by d r i l l i n g . 

10.5 F l u o r i t e M i n e r a l i z a t i o n 

The f l u o r i t e m i n e r a l i z a t i o n a t t h e DEEP PURPLE c l a i m 
i s i d e n t i c a l t o t h a t a l o n g t h e B u l l R i v e r , 42 km (25 mi) 
away, i n t h a t t h e y occupy t h e same s t r a t i g r a p h i c p o s i t i o n 
w i t h i n t h e Devonian S u c c e s s i o n , and are b o t h a s s o c i a t e d w i t h 
a v e r y p e c u l i a r , uncommon b r e c c i a u n i t t h a t i s n o t seen 
e l s e w h e r e . T h i s u n i t shows what are b e l i e v e d t o be s o f t 
s ediment d e f o r m a t i o n t e x t u r e s i n p l a c e s , and can g e n e r a l l y 
be c a l l e d a b r e c c i a . I t i s b e l i e v e d t o be a s s o c i a t e d w i t h 
a gypsum u n i t , and may have formed as c o l l a p s e s and slumps, 
where t h e e v a p o r i t e s have been d i s s o l v e d away. F i n d i n g t h e s e 
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two f l u o r i t e occurrences in the same s t r a t i g r a p h i c p o s i t i o n , 
indicates that they are stratabound,and opens up possib
i l i t i e s f o r exploring the entire b e l t of Devonian rocks 
fo r further deposits. Similar breccias are reported to 
occur i n many l o c a l i t i e s within the Stanford Range around 
Radium (Belyea and Norford, 196 7). I t i s possible that 
f l u o r i t e could also occur there as well. A l t e r n a t i v e l y 
the f l u o r i t e may have been emplaced i n the gypsum along 
a thrust f a u l t . 

11. RECOMMENDATIONS 

11.1 Middle Cambrian Stratigraphy 

11.1.1 SHAG Claims 

1) The main recommendation would be that a s o i l 
sampling programme should be done along the break i n 
slope of every stream that drains the claims. Samples 
should be taken no more than 30 m (100 ft.) apart. 

2) A l l outcrops on the property should be prospected 
and a l l streams and springs should be s i l t sampled. 

3) The area along the south boundary of claim SHAG 
4 between posts 3E and 5E should be prospected to 
locate a copper showing that was reported by one of 
the stakers. 

4) The c l i f f face at the C-3 showing should be 
prospected further, and so should the rusty streak 
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seen above i t , a l i t t l e to the east. Some of the 
pyrite-containing samples adjacent to the C-3 
showing should be assayed for lead and zinc to 
help determine the extent of lead and zinc 
mineralization. 

11.1.2 C - l Showing 

1) The main recommendation here would be to s o i l 
sample and prospect the entire east side of the 
Assiniboine Creek val l e y along the lower part of the 
gossan zone, and i t s probable s t r i k e continuation, 
from Lunette Lake for 5 km (3 mi), south to the 
Aurora Creek v a l l e y . Sample i n t e r v a l should not 
exceed 30 m (100 f t ) . 

2) If any ind i c a t i o n s are found that certain area 
along the gossan zone contain s i g n i f i c a n t mineraliz
ation, then these areas should be trenched to expose 
the mineralization. 

11.1.3 C-2 Showing 

1) The main recommendation here would be to s o i l 
sample the area around the showing, along three l i n e s , 
one 15 m (50 ft.) above, one 15 m (50 ft.) below, and 
one along the road, f o r a distance of 0.8 km (0.5 mi) 
on e i t h e r side of the showing. Further, short, closer 
spaced s o i l l i n e s , about 3 m (10 ft.) apart, should 
be run p a r a l l e l to the contours, d i r e c t l y above and 
below the C-2 showing, u n t i l a l l of the boundaries of 
the anomalous area are defined. Hopefully, t h i s 
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i n f o r m a t i o n w i l l d e v e l o p a t r a i n o r p a t t e r n o f h i g h 
Pb-Zn v a l u e s t h a t can be t r a c e d back t o t h e i r s o u r c e . 
The ground i s h e l d by o t h e r s because o f e x t e n s i v e 
magnesite d e p o s i t s ( F i g u r e 2 ) . The h o l d e r s a r e 
p r o b a b l y n o t aware o f t h e Pb-Zn b o u l d e r s , and i f a 
good Zn p r o s p e c t i s fo u n d , i t may be p o s s i b l e t o 
o p t i o n t h e i r c l a i m s on the p r e t e x t o f i n v e s t i g a t i n g 
t h e m agnesite. 

2) The r i d g e between t h e M i t c h e l l R i v e r and A s s i n i b o i n e 
Creek s h o u l d be p r o s p e c t e d up t o t h e Park boundary 
and so s h o u l d t h e west s i d e o f t h e M i t c h e l l R i v e r v a l l e y 
d i r e c t l y a c r o s s from t h e C-2 showing, t o l o c a t e t h e 
s o u r c e o f t h e f l o a t b o u l d e r s , i f t h e s o i l s a m p l i n g 
programme p r o v e s i n c o n c l u s i v e . 

3) A b r i e f l o o k a t t h e a i r p h o t o s t h a t c o v e r t h e a r e a 
may g i v e some a i d i n l o c a t i n g t h e s o u r c e o f t h e C-2 
f l o a t , as c e r t a i n g e o m o r p h o l o g i c a l f e a t u r e s may be 
o b s e r v e d t h a t w i l l show t h e g r a v e l t o be e i t h e r g l a c i a l 
d r i f t o r s n o w s l i d e and s t r e a m d e b r i s . 

4) An atte m p t s h o u l d be made t o map t h i s s m a l l a r e a . 

11.1.4 R e g i o n a l Work 

1) The main recommendation w o u l d be t o f o l l o w up t h e 
b e s t anomalous s i l t samples w i t h p r o s p e c t i n g and 
p o s s i b l y f u r t h e r g e o c h e m i s t r y . These a r e , 
a) The c l u s t e r o f anomalous samples a t t h e head o f 

A u r o r a Creek. 
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b) Sample number 124 south of the junction of Aurora 
and Assiniboine Creeks. 

c) Sample number 52 on the north side of Tangle Peak. 

2) A rusty area, at about 6100 feet elevation on the 
south side of the Aurora valley, d i r e c t l y across from 
the junction of Assiniboine and Aurora creeks should 
be s o i l sampled and prospected, as i t may be a 
continuation of the C-l mineralized gossan zone(Figure 16). 
A prospector who investigated i t i n the summer found 
much py r i t e there and saw an i n t e r e s t i n g solution 
brecciated area i n a cirque just to the east. 

3) The break i n slope along the east side of the 
v a l l e y draining into the Albert River from M i l l e r s 
Pass should be s o i l sampled and prospected, as should 
the break i n slope on the north side of the Albert 
r i v e r d i r e c t l y across from the C-3 showing. 

4) The area at the head of Queen Mary Creek contains 
numerous breccias, and anomalous s i l t sample number 
7725382 and requires further geochemistry and prospecting. 
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11.2 Devonian Stratigraphy 

11.2.1 Deep Purple Claims 

1. The main recommendation would be to s o i l sample 
the entire drainage of Rock Canyon Creek on a g r i d , 
and run the samples f o r F, Ba, Pb and Zn and do further 
s o i l sampling i f necessary, to follow any anomalies 
to source, and hand-trench the best areas to locate 
the f l u o r i t e mineralization i n place. 

2. Map the Rock Canyon Creek va l l e y , and t r y to t i e 
the geology into the Munroe Lake stratigraphy i n order 
to r e l a t e the zinc containing b r e c c i a zone at Munroe 
Lake to the breccia zone at the Deep Purple claims. 

11.2.2 Regional Work 

1. Sort out the d i f f e r e n t Devonian units, by making 
a number of measured sections i n various places, and 
try to put i n facies boundaries, i n p a r t i c u l a r regard 
to the Munroe Lake showing. I t may be possible to 
determine fore-reef, reef and back reef units. 

2. Follow up and prospect the best anomalous zinc 
s i l t samples obtained i n 19 77. Those areas that should 
be followed up are l i s t e d below. 
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a) A l l of the anomalous samples i n the v i c i n i t y of 
Maiyuk Creek should be investigated. A black shale 
unit occurs in the area, and probably i s responsible 
for the high zinc values and so intensive follow up 
work i s not recommended. 

b) The three anomalous samples that occur along the 
B u l l River approximately 5 km (3 mi) above i t s 
junction with Quinn Creek should be followed up 
c a r e f u l l y . F l u o r i t e s i m i l a r to that occurring on 
the Deep Purple claims outcrops along the road here 
and a minor amount of galena i s associated. 

» c) The anomalies on the creek that drains into B u l l 
River from the east at l a t i t u d e 50° should also be 
followed up c a r e f u l l y with prospecting and further 
geochemistry. A black shale unit which outcrops 
on the drainage divide at the head of the creek 
may be the source of the high zinc values. This 
same black shale unit i s believed to be responsible 
for the anomalies along Boivin Creek. The lead 
anomaly which occurs here may lead to f l u o r i t e 
mineralization as there are lead anomalies on the 
Deep Purple claims. 

3. Follow up and prospect anomalous F and Ba s i l t 
samples obtained i n 1977 for f l u o r i t e mineralization. 
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4. Compare stratigraphy at the Deep Purple claim, 
to that at the B u l l River f l u o r i t e showing to gain 
information for f l u o r i t e exploration along the enti r e 
b e l t . I t i s important to know where the f l u o r i t e 
mineralized beds occur i n r e l a t i o n to the gypsum 
bearing beds i n these two occurrences, so that i t 
w i l l be possible to predict where the f l u o r i t e should 
occur along the b e l t of rocks that l i e s between. 

5. The b e l t of Devonian rocks shown to outcrop along 
the western edge of Figure 1 and DWG. G-860 3, from 
White Swan Lake to the northern edge of the map, could 
contain f l u o r i t e and zinc mineralization, and may 
warrant prospecting and geochemistry. I t would f i r s t 
be necessary to outline the units on maps more 
accurately than was done i n t h i s report. Breccias 
s i m i l a r to those found associated with f l u o r i t e i n 
mineralization have been reported from these rocks. 

VANCOUVER 
A p r i l 1978 C. Graf 
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